



«СИБИРСКИЙ ФЕДЕРАЛЬНЫЙ УНИВЕРСИТЕТ» 
____________Хакасский технический институт____ 
институт 
                      _________________Строительство_______________ 
кафедра 
УТВЕРЖДАЮ                      
Заведующий кафедрой
______  Г.Н. Шибаева  
подпись      инициалы, фамилия  
« _____»   ________  2019 г. 
ДИПЛОМНЫЙ ПРОЕКТ 
 
        08.05.01 «Строительство уникальных зданий и сооружений» ____   
     код и наименование направления 
                    Крытый футбольный манеж в г. Абакане   
тема 
Пояснительная записка 
         Руководитель       ________    канд. тех. наук, доцент    Д. Г. Портнягин  
                                                       подпись, дата         должность, ученая степень           инициалы, фамилия 
Выпускник          ________                                                     
                              подпись, дата                                                                    инициалы, фамилия 
Абакан 2019 
Е. Л. Скуратенко
Продолжение титульного листа ДП по теме Крытый 
футбольный манеж в городе Абакане. 
Консультанты по 
разделам: 
 Архитектурно-строительный    ______________             _Г.Н. Шибаева__ 
   наименование раздела        подпись, дата              инициалы, фамилия 
 Расчетно-конструктивный           ______________            Г. В. Шурышева 
   наименование раздела        подпись, дата            инициалы, фамилия 
 А. Н. Дулесов__  
 подпись, дата             инициалы, фамилия 
 Основания и фундаменты_  _    ______________              _О.З. Халимов__ 
   наименование раздела        подпись, дата              инициалы, фамилия 
_Технология и организация __    ______________             _Т. Н. Плотникова 
  строительства подпись, дата               инициалы, фамилия 
 наименование раздела         
______ОТиТБ_____________    ______________             _Е.А. Бабушкина_ 
   наименование раздела        подпись, дата              инициалы, фамилия 
_Оценка воздействия на____ 
_окружающую среду_______     ______________              _Е. Е. Ибе           _ 
   наименование раздела             подпись, дата               инициалы, фамилия 
_Экономика_______________    ______________              _Е.Е. Ибе __ 
   наименование раздела             подпись, дата               инициалы, фамилия 
Нормоконтролер                __________               _Г.Н. Шибаева 
подпись, дата       инициалы, фамилия
ЗАКЛЮЧЕНИЕ ЗАВЕДУЮЩЕГО КАФЕДРОЙ 
О ДОПУСКЕ БАКАЛАВРСКОЙ РАБОТЫ К ЗАЩИТЕ 
Вуз (точное название)       Хакасский технический институт – филиал
ФГАОУ ВО «Сибирский федеральный университет»  
Кафедра            Строительство 
ЗАКЛЮЧЕНИЕ 
Заведующего кафедрой    Строительство 
(наименование кафедры) 
    Шибаевой Галины Николаевны 
(фамилия, имя, отчество заведующего кафедрой) 
Рассмотрев дипломную работу студента группы №  33-2  
   Скуратенко Евгения Львовича 
(фамилия, имя, отчество студента) 
выполненную на тему  Крытый футбольный манеж в г. Абакане 
по реальному заказу _______________________________________ 
(указать заказчика, если имеется) 
с использованием ЭВМ Microsoft Office, AutoCAD, Starkes               _ 
(название задачи, если имеется) 
Положительные стороны работы изучение технологии «Хонко» _ 
в объеме 126 листов бакалаврской работы, отмечается, что работа выполнена
в соответствии с установленными требованиями и допускается кафедрой к 
защите. 




на дипломную работу      Скуратенко Евгения Львовича 
                                             (фамилия, имя, отчество) 
на тему: «Крытый футбольный манеж в г. Абакане» 
 
Актуальность тематики и ее значимость: Футбол на сегодняшний 
день является спортом номер один в России, 50% россиян интересуются 
футболом, а 2,5 млн. человек играют в него. По оценкам специалистов FIFА, 
Чемпионат мира в России 2018 г. стал самым успешным в истории. Но, к 
сожалению, главной проблемой развития футбола в России остаётся 
отсутствие развитой инфраструктуры на больше части страны. В этом плане 
восточная часть сильно отстает от западной. Одна из причин этому – климат. 
Для полноценного круглогодичного занятия футболом, а также 
проведения соревновании различного уровня в условиях холодного климата 
сооружаются крытые футбольные манежи с полноразмерным футбольным 
полем по стандартам FIFА. 
Крытый футбольный манеж на 3000 мест в г. Абакане позволит 
организовать полноценный кругло годичный тренировочный процесс для 
детей различных возрастных групп, взрослых команд, создаст возможность 
принятия соревнований по футболу различного уровня. Также при 
необходимости возможно проведение крупных концертов, выставок, 
фестивалей. 
Расчеты, проведенные в пояснительной записке: Работа выполнена на 
126 страницах формата А4, содержит 27 рисунков, 29 таблицы. Состоит из 7 
разделов, введения, заключения, списка использованных источников. 
Разделы: архитектурно-строительный, расчетно-конструктивный, основания 
и фундаменты, технология и организация строительства, экономика, 
безопасность жизнедеятельности, оценка воздействия на окружающую среду. 
Графическая часть представлена на 12 листах формата Al. 
Использование ЭВМ: Во всех основных расчетных разделах дипломной 
работы, при оформлении пояснительной записки и графической части 
использованы стандартные и специальные программы ЭВМ: Мicrosoft Office 
Word 2010 Microsoft Office Excel 2010, AutoCAD 2016, Internet Explorer, 
Grand Смета, STАRКES. 
Разработка экологических и природоохранных мероприятий: 
Произведен расчет выбросов в атмосферу от различных воздействий, в 
работе предусмотрено использование экологически чистых материалов, а 
также предусмотрено озеленение и благоустройство территории. 
Качество оформления: Пояснительная записка и чертежи выполнены с 
высоким качеством на ЭВМ. Распечатка работы сделана на лазерном 
принтере с использованием цветной печати для большей освещенности 
проекта. 
Освещение результатов работы: Результаты проведенной работы 
изложены последовательно, носят конкретный характер и освещают все 
этапы строительства 




Автор бакалаврской работы    __________      _Скуратенко Е. Л._____ 
                                                         подпись                        (фамилия, имя, отчество) 
Руководитель работы               __________      _Портнягин Д. Г.______ 




of the graduation work by Skuratenko Evgeniy Lvovich 
(surname, name, patronymic) 
Тhеmе: "Indoor football аrеnа in the city of Abakan" 
Relevance of the topic and its importance: Football is today number one 
sport in Russia, 50% of Russia are interested in football, and 2,5 million people 
рlау it. According to FIFA experts, the 2018 World Cup in Russia was in Russia 
was the most successful in history. But unfortunately, the main problem in the 
development оf football in Russia is the lack of а developed infrastructure in а
larger part of the country. In th1s regard, the eastern part of the country lags far 
behind the western one. One of the reasons for this is the climate. То play football 
а full year-round, as well as to hold competitions at various levels in cold climates, 
indoor football arenas are being built with а full-size football field according to 
FIFА standards. 
Indoor football arena for 3,000 places in Abakan will allow organizing а
full-fledged year-round training process for children of different age groups, adult
teams, will create the possibility of taking football competitions at various levels.
Also, if necessary, it is possible to hold there large concerts, exhibitions, festivals. 
Calculations carried out in the explanatory note: The work comprises 126 
pages of А4 format, contains 27 figures, 29 charts. It consists of 7 sections, an
introduction, а conclusion, а list of references. Sections: architectural and
construction, design, foundations and bases, technology and organization of 
construction, economy, life safety, environmental impact assessment. The graphic 
part is presented on 12 sheets of А 1 format. 
Usage of computers: In all major design sections of the thesis, the 
explanatory note and the graphic part the standard and special computer programs 
have been used: Microsoft Office Word 2010, Microsoft Office Excel 2010, 
AutoCAD 2016, Internet Explorer, Grand Estimates, STARКES. 
Development of environmental and nature conservative measures:
Emissions to the atmosphere caused Ьу various impacts have been calculated , the 
work have been provided for the use of environmentally friendly materials, as well 
as for planting of greenery and landscaping. 
Quality of presentation: The explanatory note and drawings have been made
with high quality on а computer. The printout of the work has bееn done on а laser
printer using color printing for greater visual expression of the project. 
Coverage of the results: The results of the work carried out have been
presented sequentially they are specific and cover all stages of the construction. 
Degree of authorship: The content of the thesis has been developed bу the 
author independently. 
Author of the thesis   ______________                        _E. L. Skuratenko__ 
                                             signature                                         (initials, surname) 
Academic supervisor      ______________                   _D. G. Portnyagin__ 




«СИБИРСКИЙ ФЕДЕРАЛЬНЫЙ УНИВЕРСИТЕТ» 




                                                                                             УТВЕРЖДАЮ              
                                                                                Заведующий кафедрой 
                                                                                _______  Г. Н. Шибаева_ 
                                                                                   подпись     инициалы, фамилия 
                                                                                 « ___ » ______ 20 ___ г 
ЗАДАНИЕ 
НА ВЫПУСКНУЮ КВАЛИФИКАЦИОННУЮ РАБОТУ 
в форме ___________дипломного проекта_________________________ 
             бакалаврской работы, дипломного проекта, дипломной работы, магистерской диссертации 
Студенту (ке)___Скуратенко Евгению Львовичу_____________________ 
                                          фамилия, имя, отчество  
Группа __33-2_________ Направление (специальность) ___08.05.01_____ 
         номер                                                                                                              код
___________________Строительство уникальных зданий и сооружений    _________________         
                                                                      наименование 
Тема выпускной квалификационной работы___Крытый футбольный манеж в г.
Абакане____________________________________________________________ 
___________________________________________________________________ 
Утверждена приказом по университету № __01_____ от ___09.01.2019_______ 
Руководитель ВКР ___Д. Г. Портнягин, канд. тех наук, доцент______________ 
                                      инициалы, фамилия, должность, ученое звание и место работы
Исходные данные для ВКР _Геологический разрез_ 
Перечень разделов ВКР    архитектурно-строительный, расчетно-
конструктивный, основания и фундаменты, технология и организация
строительства, экономика, оценка воздействия на окружающую среду,
безопасность жизнедеятельности__________________________________ 
Перечень графического материала  6 листов – архитектура, 2 листа –
строительные конструкции, 1 лист – основания и фундаменты, 3 листа –
технология и организация строительства___________________________ 
      Руководитель ВКР            _________________     ___Д. Г. Портнягин_____ 
                                                                                   подпись                                  инициалы и фамилия 
      Задание принял к исполнению        ______________Е. Л. Скуратенко_____ 
                                                                                     подпись, инициалы и фамилия студента 
                                                                                  « ___ » __________ 2019 г. 
ɂɡɦ. Ʌɢɫɬ № ɞɨɤɭɦ. ɉɨɞɩɢɫɶ Ⱦɚɬɚ 
Ʌɢɫɬ 
3 
Ⱦɉ – 08.05.01 ɉɁ 
Ɋɚɡɪɚɛɨɬɚɥ ɋɤɭɪɚɬɟɧɤɨ ȿ.Ʌ. 
Ɋɭɤɨɜɨɞɢɬɟɥɶ ɉɨɪɬɧɹɝɢɧ Ⱦ.Ƚ. 
Ʉɨɧɫɭɥɶɬ. 
ɇ. ɤɨɧɬɪ. ɒɢɛɚɟɜɚ Ƚ.ɇ. 
Ɂɚɜ. ɤɚɮ. ɒɢɛɚɟɜɚ Ƚ.ɇ. 






ȼɜɟɞɟɧɢɟ ................................................................................................................... 6 
1 Ⱥɪɯɢɬɟɤɬɭɪɧɨ - ɫɬɪɨɢɬɟɥɶɧɚɹ ɱɚɫɬɶ ................................................................... 7 
1.1 Ɉɛɳɚɹ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ ɪɚɣɨɧɚ ɡɚɫɬɪɨɣɤɢ ................................................ 7 
1.2 Ɋɟɲɟɧɢɟ ɝɟɧɟɪɚɥɶɧɨɝɨ ɩɥɚɧɚ ........................................................................ 7 
1.3  Ɉɛɴɟɦɧɨ - ɩɥɚɧɢɪɨɜɨɱɧɨɟ ɪɟɲɟɧɢɟ ............................................................ 8 
1.4 Ʉɨɧɫɬɪɭɤɬɢɜɧɨɟ ɪɟɲɟɧɢɟ ɡɞɚɧɢɹ ............................................................... 11 
1.5 Ɉɤɧɚ ɢ ɞɜɟɪɢ ................................................................................................. 12 
1.6 ɉɨɥɵ .............................................................................................................. 13 
1.7 ȼɧɭɬɪɟɧɧɹɹ ɨɬɞɟɥɤɚ ..................................................................................... 14 
1.8 Ɍɟɩɥɨɬɟɯɧɢɱɟɫɤɢɣ ɪɚɫɱɟɬ ɨɝɪɚɠɞɚɸɳɢɯ ɤɨɧɫɬɪɭɤɰɢɣ ɡɞɚɧɢɹ ............... 15 
1.9 ɋɟɣɫɦɨɭɫɬɨɣɱɢɜɨɫɬɶ ɡɞɚɧɢɹ ....................................................................... 19 
1.10 ɉɪɨɬɢɜɨɩɨɠɚɪɧɵɟ ɬɪɟɛɨɜɚɧɢɹ ................................................................. 19 
2 Ʉɨɧɫɬɪɭɤɬɢɜɧɚɹ ɱɚɫɬɶ ........................................................................................ 21 
2.1 Ɉɛɳɟɟ ɨɩɢɫɚɧɢɟ ɤɨɧɫɬɪɭɤɰɢɣ ɡɞɚɧɢɹ ........................................................ 21 
2.2  Ɇɚɬɟɪɢɚɥɵ ɤɨɧɫɬɪɭɤɰɢɣ ɋɄ ...................................................................... 23 
2.3 Ɋɚɫɱɟɬɧɚɹ ɫɯɟɦɚ ɡɞɚɧɢɹ ............................................................................... 24 
2.4 Ƚɟɨɦɟɬɪɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɷɥɟɦɟɧɬɨɜ ............................................. 27 
2.5 ɇɚɝɪɭɡɤɢ, ɞɟɣɫɬɜɭɸɳɢɟ ɧɚ ɧɟɫɭɳɢɟ ɤɨɧɫɬɪɭɤɰɢɢ ɡɞɚɧɢɹ ...................... 29 
2.5.1 ɉɨɫɬɨɹɧɧɵɟ ɧɚɝɪɭɡɤɢ ............................................................................ 29 
2.5.2 ɋɧɟɝɨɜɚɹ ɧɚɝɪɭɡɤɚ .................................................................................. 31 
2.5.3 ȼɟɬɪɨɜɚɹ ɧɚɝɪɭɡɤɚ .................................................................................. 31 
2.5.4 ɉɪɢɥɨɠɟɧɢɟ ɧɚɝɪɭɡɨɤ ............................................................................ 33 
2.5.5 ɋɨɱɟɬɚɧɢɟ ɧɚɝɪɭɡɨɤ ............................................................................... 34 
2.6  Ɋɚɫɱɟɬ ɫɬɪɭɤɬɭɪɧɵɯ ɫɟɤɰɢɣ ....................................................................... 36 
2.6.1  Ɋɚɫɱɟɬ ɫɟɤɰɢɢ ɤɪɨɜɥɢ ........................................................................... 36 
2.6.2 Ɋɚɫɱɟɬ ɫɨɟɞɢɧɟɧɢɹ ɤɪɨɜɟɥɶɧɵɯ ɩɚɧɟɥɟɣ ............................................. 39 
 
 ɂɡɦ. Ʌɢɫɬ № ɞɨɤɭɦ. ɉɨɞɩɢɫɶ Ⱦɚɬɚ 
Ʌɢɫɬ 
4 
Ⱦɉ – 08.05.01 ɉɁ 
Ɋɚɡɪɚɛɨɬɚɥ ɋɤɭɪɚɬɟɧɤɨ ȿ.Ʌ. 
Ɋɭɤɨɜɨɞɢɬɟɥɶ ɉɨɪɬɧɹɝɢɧ Ⱦ.Ƚ. 
Ʉɨɧɫɭɥɶɬ.  
ɇ. ɤɨɧɬɪ. ɒɢɛɚɟɜɚ Ƚ.ɇ. 
Ɂɚɜ. ɤɚɮ. ɒɢɛɚɟɜɚ Ƚ.ɇ. 
 






2.6.3 Ɋɚɫɱɟɬ ɫɟɤɰɢɢ ɩɨɬɨɥɤɚ ........................................................................... 39 
2.6.4 Ɋɚɫɱɟɬ ɫɨɟɞɢɧɟɧɢɹ ɩɨɬɨɥɨɱɧɵɯ ɩɚɧɟɥɟɣ ............................................. 40 
2.6.5 ɉɪɨɜɟɪɤɚ ɩɪɨɝɢɛɨɜ ɩɨɬɨɥɨɱɧɵɯ ɫɟɤɰɢɣ .............................................. 43 
2.6.6 Ɋɚɫɱɟɬ ɧɟɫɭɳɟɣ ɫɬɟɧɨɜɨɣ ɫɟɤɰɢɢ ......................................................... 43 
2.6.7 Ɋɚɫɱɟɬ ɫɨɟɞɢɧɟɧɢɹ ɫɬɟɧɨɜɵɯ ɩɚɧɟɥɟɣ ................................................. 45 
2.6.8 Ɋɚɫɱɟɬ ɩɨɩɟɪɟɱɧɵɯ ɫɜɹɡɟɣ (ɪɚɫɩɨɪɨɤ) ................................................. 45 
2.7 Ɋɚɫɱɟɬ ɰɟɧɬɪɚɥɶɧɨ-ɫɠɚɬɨɣ ɦɨɧɨɥɢɬɧɨɣ ɤɨɥɨɧɧɵ ȺȻɄ ........................... 49 
2.7.1 ȼɵɛɨɪ ɪɚɫɱɟɬɧɨɣ ɫɯɟɦɵ. Ɉɩɪɟɞɟɥɟɧɢɟ ɧɚɝɪɭɡɨɤ ɢ ɭɫɢɥɢɣ ............... 49 
2.7.2 Ɋɚɫɱɟɬ ɤɨɥɨɧɧɵ ɩɟɪɜɨɝɨ ɷɬɚɠɚ ............................................................. 55 
3 Ɉɫɧɨɜɚɧɢɟ ɢ ɮɭɧɞɚɦɟɧɬɵ .................................................................................. 57 
3.1 Ɉɰɟɧɤɚ ɢɧɠɟɧɟɪɧɨ-ɝɟɨɥɨɝɢɱɟɫɤɢɯ ɭɫɥɨɜɢɣ ɢ ɫɜɨɣɫɬɜ ɝɪɭɧɬɨɜ 
ɫɬɪɨɢɬɟɥɶɧɨɣ ɩɥɨɳɚɞɤɢ .................................................................................... 57 
3.2  ɉɨɫɬɪɨɟɧɢɟ ɢɧɠɟɧɟɪɧɨ-ɝɟɨɥɨɝɢɱɟɫɤɨɝɨ ɪɚɡɪɟɡɚ ..................................... 57 
3.3 Ɏɢɡɢɤɨ-ɦɟɯɚɧɢɱɟɫɤɢɟ ɫɜɨɣɫɬɜɚ ɝɪɭɧɬɨɜ ................................................... 58 
3.4  ȼɵɱɢɫɥɟɧɢɟ ɪɚɫɱɟɬɧɵɯ ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɝɪɭɧɬɨɜ ...................................... 59 
3.5 Ɉɩɢɫɚɧɢɟ ɤɨɧɫɬɪɭɤɬɢɜɧɨɝɨ ɪɟɲɟɧɢɹ ɡɞɚɧɢɹ ............................................ 61 
3.6  ɋɛɨɪ ɧɚɝɪɭɡɨɤ, ɞɟɣɫɬɜɭɸɳɢɯ ɧɚ ɮɭɧɞɚɦɟɧɬɵ ɢ ɨɫɧɨɜɚɧɢɹ ................... 62 
3.7  ȼɵɛɨɪ ɬɢɩɚ ɮɭɧɞɚɦɟɧɬɚ ............................................................................. 67 
3.8 Ɉɩɪɟɞɟɥɟɧɢɟ ɨɫɚɞɤɢ ɮɭɧɞɚɦɟɧɬɚ ɦɟɬɨɞɨɦ ɩɨɫɥɨɣɧɨɝɨ ɫɭɦɦɢɪɨɜɚɧɢɹ 70 
3.9 Ʉɨɧɫɬɪɭɢɪɨɜɚɧɢɟ, ɪɚɫɱɟɬ ɩɨ ɩɪɨɱɧɨɫɬɢ ɢ ɩɨɞɛɨɪ ɚɪɦɚɬɭɪɵ ɮɭɧɞɚɦɟɧɬɚ 
ɧɚ ɟɫɬɟɫɬɜɟɧɧɨɦ ɨɫɧɨɜɚɧɢɢ ............................................................................... 73 
4 Ɍɟɯɧɨɥɨɝɢɹ ɢ ɨɪɝɚɧɢɡɚɰɢɹ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ....................................................... 76 
4.1 Ɉɛɳɚɹ ɱɚɫɬɶ .................................................................................................. 76 
4.2 ɋɩɟɰɢɮɢɤɚɰɢɹ ɷɥɟɦɟɧɬɨɜ ............................................................................ 77 
4.3 ɉɨɞɫɱɟɬ ɨɛɴёɦɨɜ ɪɚɛɨɬ ................................................................................ 78 
4.4 ȼɵɛɨɪ ɝɪɭɡɨɡɚɯɜɚɬɧɵɯ ɩɪɢɫɩɨɫɨɛɥɟɧɢɣ ................................................... 83 
4.5 Ɍɟɯɧɨɥɨɝɢɱɟɫɤɚɹ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɶ ɪɚɛɨɬ ............................................ 84 
4.6 ȼɵɛɨɪ ɦɨɧɬɚɠɧɨɝɨ ɤɪɚɧɚ ............................................................................ 86 





 ɂɡɦ. Ʌɢɫɬ № ɞɨɤɭɦ. ɉɨɞɩɢɫɶ Ⱦɚɬɚ 
Ʌɢɫɬ 
5 
Ⱦɉ – 08.05.01 ɉɁ 
Ɋɚɡɪɚɛɨɬɚɥ ɋɤɭɪɚɬɟɧɤɨ ȿ.Ʌ. 
Ɋɭɤɨɜɨɞɢɬɟɥɶ ɉɨɪɬɧɹɝɢɧ Ⱦ.Ƚ. 
Ʉɨɧɫɭɥɶɬ.  
ɇ. ɤɨɧɬɪ. ɒɢɛɚɟɜɚ Ƚ.ɇ. 
Ɂɚɜ. ɤɚɮ. ɒɢɛɚɟɜɚ Ƚ.ɇ. 
 






4.8 ɋɬɪɨɢɬɟɥɶɧɵɣ ɝɟɧɟɪɚɥɶɧɵɣ ɩɥɚɧ ............................................................... 91 
4.9 Ɋɚɫɱɟɬ ɡɨɧ ɪɚɛɨɬɵ ɤɪɚɧɚ .............................................................................. 91 
4.10 Ɋɚɫɱɟɬ ɜɪɟɦɟɧɧɵɯ ɡɞɚɧɢɣ ɢ ɫɨɨɪɭɠɟɧɢɣ................................................. 92 
4.11 ɉɪɨɟɤɬɢɪɨɜɚɧɢɟ ɫɤɥɚɞɨɜ ........................................................................... 93 
5 ɋɦɟɬɵ ................................................................................................................... 94 
6 Ȼɟɡɨɩɚɫɧɨɫɬɶ ɠɢɡɧɟɞɟɹɬɟɥɶɧɨɫɬɢ ..................................................................... 96 
6.1 Ɉɛɳɢɟ ɩɨɥɨɠɟɧɢɹ ........................................................................................ 96 
6.2 Ɍɪɟɛɨɜɚɧɢɹ ɛɟɡɨɩɚɫɧɨɫɬɢ ɤ ɨɛɭɫɬɪɨɣɫɬɜɭ ɢ ɫɨɞɟɪɠɚɧɢɸ ɫɬɪɨɢɬɟɥɶɧɨɣ 
ɩɥɨɳɚɞɤɢ, ɭɱɚɫɬɧɢɤɨɜ ɪɚɛɨɬ ɢ ɪɚɛɨɱɢɯ ɦɟɫɬ ................................................ 97 
6.3 Ɍɪɟɛɨɜɚɧɢɹ ɛɟɡɨɩɚɫɧɨɫɬɢ ɩɪɢ ɫɤɥɚɞɢɪɨɜɚɧɢɢ ɦɚɬɟɪɢɚɥɨɜ ɢ 
ɤɨɧɫɬɪɭɤɰɢɣ ........................................................................................................ 99 
6.4 Ȼɟɡɨɩɚɫɧɨɫɬɶ ɬɪɚɧɫɩɨɪɬɧɵɯ ɢ ɩɨɝɪɭɡɨɱɧɨ-ɪɚɡɝɪɭɡɨɱɧɵɯ ɪɚɛɨɬ .......... 100 
6.5 Ȼɟɡɨɩɚɫɧɨɫɬɶ ɬɪɭɞɚ ɩɪɢ ɡɟɦɥɹɧɵɯ ɪɚɛɨɬɚɯ ............................................. 101 
6.6 Ɍɟɯɧɢɤɚ ɛɟɡɨɩɚɫɧɨɫɬɢ ɩɪɢ ɦɨɧɬɚɠɟ ɦɨɧɨɥɢɬɧɵɯ ɤɨɧɫɬɪɭɤɰɢɣ ........... 102 
6.7 Ɍɟɯɧɢɤɚ ɛɟɡɨɩɚɫɧɨɫɬɢ ɩɪɢ ɦɨɧɬɚɠɟ ɦɟɬɚɥɥɢɱɟɫɤɢɯ ɤɨɧɫɬɪɭɤɰɢɣ ...... 103 
6.8 Ɉɛɟɫɩɟɱɟɧɢɟ ɩɨɠɚɪɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ ɧɚ ɫɬɪɨɢɬɟɥɶɧɨɣ ɩɥɨɳɚɞɤɟ ...... 104 
6.9 Ɉɛɟɫɩɟɱɟɧɢɟ ɡɚɳɢɬɵ ɪɚɛɨɬɧɢɤɨɜ ɨɬ ɜɨɡɞɟɣɫɬɜɢɹ ɜɪɟɞɧɵɯ 
ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɮɚɤɬɨɪɨɜ .......................................................................... 105 
7 Ɉɰɟɧɤɚ ɜɨɡɞɟɣɫɬɜɢɹ ɧɚ ɨɤɪɭɠɚɸɳɭɸ ɫɪɟɞɭ ................................................ 107 
7.1 ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ ɮɢɡɢɤɨ-ɝɟɨɝɪɚɮɢɱɟɫɤɢɯ ɢ ɤɥɢɦɚɬɢɱɟɫɤɢɯ ɭɫɥɨɜɢɣ ... 107 
7.2 Ɉɰɟɧɤɚ ɜɨɡɞɟɣɫɬɜɢɹ ɧɚ ɚɬɦɨɫɮɟɪɧɵɣ ɜɨɡɞɭɯ ......................................... 109 
7.2.1 ȼɵɛɪɨɫɵ ɨɬ ɚɜɬɨɦɨɛɢɥɶɧɨɝɨ ɬɪɚɧɫɩɨɪɬɚ .......................................... 109 
7.2.2 ȼɵɛɪɨɫɵ ɨɬ ɫɜɚɪɨɱɧɵɯ ɪɚɛɨɬ ............................................................. 112 
7.2.3 ȼɵɛɪɨɫɵ ɨɬ ɥɚɤɨɤɪɚɫɨɱɧɵɯ ɪɚɛɨɬ ..................................................... 113 
7.2.4 Ɇɟɪɨɩɪɢɹɬɢɹ ɩɨ ɫɛɨɪɭ, ɢɫɩɨɥɶɡɨɜɚɧɢɸ, ɨɛɟɡɜɪɟɠɢɜɚɧɢɸ, 
ɬɪɚɧɫɩɨɪɬɢɪɨɜɤɟ ɢ ɪɚɡɦɟɳɟɧɢɸ ɨɬɯɨɞɨɜ ................................................... 116 
Ɂɚɤɥɸɱɟɧɢɟ .......................................................................................................... 120 
ɋɩɢɫɨɤ ɢɫɩɨɥɶɡɨɜɚɧɧɵɯ ɢɫɬɨɱɧɢɤɨɜ ................................................................ 121 





 ɂɡɦ. Ʌɢɫɬ №ɞɨɤɭɦ. ɉɨɞɩɢɫɶ Ⱦɚɬɚ 
Ʌɢɫɬ 
6 Ⱦɉ – 08.05.01. ɉɁ 
ȼȼȿȾȿɇɂȿ 
ȼ ɩɨɫɥɟɞɧɢɟ ɝɨɞɵ ɩɨɥɢɬɢɤɚ ɝɨɫɭɞɚɪɫɬɜɚ, ɜ ɬɨɦ ɱɢɫɥɟ ɦɢɧɢɫɬɟɪɫɬɜɚ 
ɫɩɨɪɬɚ ɊɎ ɧɚɩɪɚɜɥɟɧɚ ɧɚ ɪɚɡɜɢɬɢɟ ɦɚɫɫɨɜɨɝɨ ɫɩɨɪɬɚ ɜ ɫɬɪɚɧɟ, ɨɡɞɨɪɨɜɥɟɧɢɹ 
ɧɚɫɟɥɟɧɢɹ, ɩɪɨɩɚɝɚɧɞɭ ɡɞɨɪɨɜɨɝɨ ɨɛɪɚɡɚ ɠɢɡɧɢ. Ɋɭɤɨɜɨɞɢɬɟɥɢ ɝɨɫɭɞɚɪɫɬɜɚ, ɚ 
ɬɚɤɠɟ ɜɟɞɭɳɢɯ ɜɟɞɨɦɫɬɜ ɛɨɪɸɬɫɹ ɡɚ ɩɪɚɜɨ ɩɪɨɜɟɞɟɧɢɹ ɪɚɡɥɢɱɧɵɯ ɤɪɭɩɧɵɯ 
ɟɜɪɨɩɟɣɫɤɢɯ ɢ ɦɢɪɨɜɵɯ ɩɟɪɜɟɧɫɬɜ ɩɨ ɪɚɡɥɢɱɧɵɦ ɜɢɞɚɦ ɫɩɨɪɬɚ. ȼ ɤɚɱɟɫɬɜɟ 
ɩɚɪɬɧɟɪɨɜ ɢ ɢɧɜɟɫɬɨɪɨɜ ɩɪɢɜɥɟɤɚɸɬɫɹ ɤɪɭɩɧɵɟ ɤɨɦɩɚɧɢɢ. Ɍɨɥɶɤɨ ɡɚ 
ɩɨɫɥɟɞɧɢɟ 5 ɥɟɬ ɧɚɲɚ ɫɬɪɚɧɚ ɩɪɨɜɟɥɚ ɧɟɫɤɨɥɶɤɨ ɤɪɭɩɧɟɣɲɢɯ ɫɩɨɪɬɢɜɧɵɯ 
ɫɨɛɵɬɢɣ: Ɉɥɢɦɩɢɣɫɤɢɟ ɢɝɪɵ ɜ ɋɨɱɢ 2014 ɝ., ɑɟɦɩɢɨɧɚɬ ɦɢɪɚ ɩɨ ɮɭɬɛɨɥɭ 
2018 ɝ., ȼɫɟɦɢɪɧɚɹ ɭɧɢɜɟɪɫɢɚɞɚ ɜ Ʉɪɚɫɧɨɹɪɫɤɟ 2019 ɝ. 
Ɏɭɬɛɨɥ ɜ ɷɬɨɦ ɩɥɚɧɟ ɧɟ ɢɫɤɥɸɱɟɧɢɟ, ɫɟɝɨɞɧɹ 50% ɪɨɫɫɢɹɧ 
ɢɧɬɟɪɟɫɭɸɬɫɹ ɮɭɬɛɨɥɨɦ, ɚ 2,5 ɦɥɧ. ɱɟɥɨɜɟɤ ɢɝɪɚɸɬ ɜ ɧɟɝɨ. Ⱥ ɩɨ ɨɰɟɧɤɚɦ 
ɫɩɟɰɢɚɥɢɫɬɨɜ FIFA, ɑɟɦɩɢɨɧɚɬ ɦɢɪɚ ɜ Ɋɨɫɫɢɢ 2018 ɝ. ɫɬɚɥ ɫɚɦɵɦ ɭɫɩɟɲɧɵɦ 
ɜ ɢɫɬɨɪɢɢ! 
ɇɨ ɤ ɫɨɠɚɥɟɧɢɸ ɝɥɚɜɧɨɣ ɩɪɨɛɥɟɦɨɣ ɪɚɡɜɢɬɢɹ ɮɭɬɛɨɥɚ ɜ Ɋɨɫɫɢɢ 
ɨɫɬɚɟɬɫɹ ɨɬɫɭɬɫɬɜɢɟ ɪɚɡɜɢɬɨɣ ɢɧɮɪɚɫɬɪɭɤɬɭɪɵ ɧɚ ɛɨɥɶɲɟ ɱɚɫɬɢ ɫɬɪɚɧɵ. ȼ 
ɷɬɨɦ ɩɥɚɧɟ ɜɨɫɬɨɱɧɚɹ ɱɚɫɬɶ ɫɢɥɶɧɨ ɨɬɫɬɚɟɬ ɨɬ ɡɚɩɚɞɧɨɣ. Ɉɞɧɚ ɢɡ ɩɪɢɱɢɧ 
ɷɬɨɦɭ – ɤɥɢɦɚɬ. Ȼɨɥɟɟ ɫɭɪɨɜɵɟ ɤɥɢɦɚɬɢɱɟɫɤɢɟ ɭɫɥɨɜɢɹ ɬɪɟɛɭɸɬ ɨɫɨɛɨɝɨ 
ɩɨɞɯɨɞɚ ɤ ɩɪɨɟɤɬɢɪɨɜɚɧɢɸ ɫɨɨɪɭɠɟɧɢɣ. ȼ ɫɜɹɡɢ ɫ ɷɬɢɦ ɬɢɩɨɜɵɟ ɮɭɬɛɨɥɶɧɵɟ 
ɫɬɚɞɢɨɧɵ ɧɟ ɦɨɝɭɬ ɷɤɫɩɥɭɚɬɢɪɨɜɚɬɶɫɹ ɞɥɢɬɟɥɶɧɵɣ ɩɟɪɢɨɞ ɜɪɟɦɟɧɢ.  
 Ⱦɥɹ ɩɨɥɧɨɰɟɧɧɨɝɨ ɤɪɭɝɥɨɝɨɞɢɱɧɨɝɨ ɡɚɧɹɬɢɹ ɮɭɬɛɨɥɨɦ, ɚ ɬɚɤɠɟ 
ɩɪɨɜɟɞɟɧɢɹ ɫɨɪɟɜɧɨɜɚɧɢɣ ɪɚɡɥɢɱɧɨɝɨ ɭɪɨɜɧɹ ɜ ɭɫɥɨɜɢɹɯ ɯɨɥɨɞɧɨɝɨ ɤɥɢɦɚɬɚ 
ɫɨɨɪɭɠɚɸɬɫɹ ɤɪɵɬɵɟ ɮɭɬɛɨɥɶɧɵɟ ɦɚɧɟɠɢ ɫ ɩɨɥɧɨɪɚɡɦɟɪɧɵɦ ɮɭɬɛɨɥɶɧɵɦ 
ɩɨɥɟɦ ɩɨ ɫɬɚɧɞɚɪɬɚɦ FIFA.  
Ʉɪɵɬɵɣ ɮɭɬɛɨɥɶɧɵɣ ɦɚɧɟɠ ɧɚ 3000 ɦɟɫɬ ɜ ɝ. Ⱥɛɚɤɚɧɟ ɩɨɡɜɨɥɢɬ 
ɨɪɝɚɧɢɡɨɜɚɬɶ ɩɨɥɧɨɰɟɧɧɵɣ ɤɪɭɝɥɨɝɨɞɢɱɧɵɣ ɬɪɟɧɢɪɨɜɨɱɧɵɣ ɩɪɨɰɟɫɫ ɞɥɹ 
ɞɟɬɟɣ ɪɚɡɥɢɱɧɵɯ ɜɨɡɪɚɫɬɧɵɯ ɝɪɭɩɩ, ɜɡɪɨɫɥɵɯ ɤɨɦɚɧɞ, ɫɨɡɞɚɫɬ ɜɨɡɦɨɠɧɨɫɬɶ 
ɩɪɢɧɹɬɢɹ ɫɨɪɟɜɧɨɜɚɧɢɣ ɩɨ ɮɭɬɛɨɥɭ ɪɚɡɥɢɱɧɨɝɨ ɭɪɨɜɧɹ. ɉɪɢɧɟɨɛɯɨɞɢɦɨɫɬɢ 
ɜɨɡɦɨɠɧɨ ɩɪɨɜɟɞɟɧɢɟ ɤɪɭɩɧɵɯ ɤɨɧɰɟɪɬɨɜ, ɜɵɫɬɚɜɨɤ, ɮɟɫɬɢɜɚɥɟɣ.  
 ɂɡɦ. Ʌɢɫɬ №ɞɨɤɭɦ. ɉɨɞɩɢɫɶ Ⱦɚɬɚ 
Ʌɢɫɬ 
7 Ⱦɉ – 08.05.01. ɉɁ 
1. Ⱥɪɯɢɬɟɤɬɭɪɧɨ - ɫɬɪɨɢɬɟɥɶɧɚɹ ɱɚɫɬɶ 
1.1 Ɉɛɳɚɹ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ ɪɚɣɨɧɚ ɡɚɫɬɪɨɣɤɢ 
ȼɨɡɜɨɞɢɦɨɟ ɡɞɚɧɢɟ ɪɚɫɩɨɥɨɠɟɧɨ ɜ ɝ. Ⱥɛɚɤɚɧɟ, ɩɨ ɭɥɢɰɟ Ⱥɜɢɚɬɨɪɨɜ. 
Ƚɪɚɧɢɰɚɦɢ ɫɭɳɟɫɬɜɭɸɳɟɝɨ ɭɱɚɫɬɤɚ ɹɜɥɹɸɬɫɹ:  
 ɫ ɸɝɚ  ɫɭɳɟɫɬɜɭɸɳɚɹ ɡɚɫɬɪɨɣɤɚ ɩɨ ɭɥ. Ⱥɜɢɚɬɨɪɨɜ; 
 ɫ ɫɟɜɟɪɚ  ɩɭɫɬɵɪɶ, ɞɪɟɧɚɠɧɵɣ ɤɚɧɚɥ; 
 ɫ ɡɚɩɚɞɚ  ɩɭɫɬɵɪɶ, ɞɪɟɧɚɠɧɵɣ ɤɚɧɚɥ; 
 ɫ ɜɨɫɬɨɤɚ – ɩɪ. Ⱦɪɭɠɛɵ ɇɚɪɨɞɨɜ. 
ɍɱɚɫɬɨɤ ɧɚ ɤɨɬɨɪɨɦ ɪɚɫɩɨɥɨɠɟɧɨ ɡɞɚɧɢɟ ɤɪɵɬɨɝɨ ɮɭɬɛɨɥɶɧɨɝɨ ɦɚɧɟɠɚ 
ɢɦɟɟɬ ɩɥɨɳɚɞɶ S =13837,5 ɦ² =1,38 ɝɚ. 
Ɋɟɥɶɟɮ ɭɱɚɫɬɤɚ ɫɩɨɤɨɣɧɵɣ, ɧɨɪɦɚɬɢɜɧɚɹ ɝɥɭɛɢɧɚ ɫɟɡɨɧɧɨɝɨ 
ɩɪɨɦɟɪɡɚɧɢɹ - 2,5 ɦ.  
Ʉɥɢɦɚɬɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ:  
 - ɤɥɢɦɚɬɢɱɟɫɤɢɣ ɩɨɞɪɚɣɨɧ ɫɬɪɨɢɬɟɥɶɫɬɜɚ – I ȼ; 
- ɪɚɫɱɟɬɧɚɹ ɬɟɦɩɟɪɚɬɭɪɚ ɜɨɡɞɭɯɚ ɫ ɨɛɟɫɩɟɱɟɧɧɨɫɬɶɸ 0,92: 
- ɧɚɢɛɨɥɟɟ ɯɨɥɨɞɧɨɣ ɩɹɬɢɞɧɟɜɤɢ tɧ= -42°C; 
-ɧɚɢɛɨɥɟɟ ɯɨɥɨɞɧɵɯ ɫɭɬɨɤ tɯɫɭɬ= -44°C 
- ɜɟɬɪɨɜɨɣ ɪɚɣɨɧ – III; 
- ɧɨɪɦɚɬɢɜɧɨɟ ɡɧɚɱɟɧɢɟ ɜɟɬɪɨɜɨɝɨ ɞɚɜɥɟɧɢɹ, ɤɉɚ (ɤɝɫ/ɦ2) – 0,38 (38); 
- ɪɚɣɨɧ ɩɨ ɪɚɫɱɟɬɧɨɦɭ ɡɧɚɱɟɧɢɸ ɫɧɟɝɨɜɨɝɨ ɩɨɤɪɨɜɚ ɡɟɦɥɢ – II; 
- ɪɚɫɱɟɬɧɨɟ ɡɧɚɱɟɧɢɟ ɜɟɫɚ ɫɧɟɝɨɜɨɝɨ ɩɨɤɪɨɜɚ ɧɚ 1 ɦ2 ɝɨɪɢɡɨɧɬɚɥɶɧɨɣ 
ɩɨɜɟɪɯɧɨɫɬɢ ɡɟɦɥɢ, ɤɉɚ (ɤɝɫ/ɫɦ2) – 1,4 (140); 
- ɧɨɪɦɚɬɢɜɧɨɟ ɡɧɚɱɟɧɢɟ ɫɧɟɝɨɜɨɣ ɧɚɝɪɭɡɤɢ, ɤɉɚ (ɤɝɫ/ɦ2) – 1,0 (100). 
1.2 Ɋɟɲɟɧɢɟ ɝɟɧɟɪɚɥɶɧɨɝɨ ɩɥɚɧɚ 
ɉɪɨɟɤɬɢɪɭɟɦɨɟ ɡɞɚɧɢɟ ɡɚɧɢɦɚɟɬ 13837,5 ɦ2 ɩɥɨɳɚɞɢ ɭɱɚɫɬɤɚ. 
Ƚɟɧɩɥɚɧɨɦ ɩɪɟɞɭɫɦɨɬɪɟɧɵ ɩɪɨɟɡɞɵ ɫ ɚɫɮɚɥɶɬɨɜɵɦ ɩɨɤɪɵɬɢɟɦ. 
Ɍɪɨɬɭɚɪɵ ɢ ɩɟɲɟɯɨɞɧɵɟ ɞɨɪɨɠɤɢ ɜɵɩɨɥɧɟɧɵ ɢɡ ɩɥɢɬɤɢ, ɩɪɢɩɨɞɧɹɬɵ ɧɚ 15 
ɫɦ ɨɬ ɭɪɨɜɧɹ ɩɪɨɟɡɞɨɜ. ɒɢɪɢɧɚ ɩɟɲɟɯɨɞɧɵɯ ɞɨɪɨɠɟɤ – 1,5 ɦ. 
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ȼɨɤɪɭɝ ɡɞɚɧɢɹ ɨɪɝɚɧɢɡɨɜɚɧ ɝɚɡɨɧ, ɩɪɢ ɩɨɯɨɞɟ ɤ ɝɥɚɜɧɨɦɭ ɜɯɨɞɭ 
ɢɦɟɸɬɫɹ ɧɚɫɚɠɞɟɧɢɹ ɜ ɜɢɞɟ ɞɟɪɟɜɶɟɜ ɢ ɤɭɫɬɚɪɧɢɤɨɜ. 
Ƚɥɚɜɧɵɣ ɜɯɨɞ ɜ ɡɞɚɧɢɟ ɨɪɢɟɧɬɢɪɨɜɚɧ ɧɚ ɸɝɨ - ɜɨɫɬɨɤ. ȼ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ 
ɩɪɨɬɢɜɨɩɨɠɚɪɧɵɦɢ ɧɨɪɦɚɦɢ, ɜɵɩɨɥɧɹɟɬɫɹ ɤɪɭɝɨɜɨɣ ɩɪɨɟɡɞ ɫ ɬɜɟɪɞɵɦ 
ɩɨɤɪɵɬɢɟɦ ɲɢɪɢɧɨɣ 6 ɦ. 
ɉɨ ɞɜɭɦ ɫɬɨɪɨɧɚɦ ɡɞɚɧɢɹ ɪɚɫɩɨɥɚɝɚɸɬɫɹ ɨɬɤɪɵɬɵɟ ɚɜɬɨɦɨɛɢɥɶɧɵɟ 
ɫɬɨɹɧɤɢ ɨɛɳɟɣ ɩɥɨɳɚɞɶɸ 5650 ɦ2 ɧɚ 400 ɦɚɲɢɧɧɨ-ɦɟɫɬ, ɜ ɬɨɦ ɱɢɫɥɟ ɞɥɹ 
ɆȽɇ. 
1.3  Ɉɛɴɟɦɧɨ - ɩɥɚɧɢɪɨɜɨɱɧɨɟ ɪɟɲɟɧɢɟ 
Ʉɪɵɬɵɣ ɮɭɬɛɨɥɶɧɵɣ ɦɚɧɟɠ ɧɚ 3000 ɦɟɫɬ ɜ ɝɨɪɨɞɟ Ⱥɛɚɤɚɧɟ 
ɩɪɟɞɧɚɡɧɚɱɟɧ ɞɥɹ ɩɪɨɜɟɞɟɧɢɹ ɫɨɪɟɜɧɨɜɚɧɢɣ ɪɟɝɢɨɧɚɥɶɧɨɝɨ ɢ ɜɫɟɪɨɫɫɢɣɫɤɨɝɨ 
ɭɪɨɜɧɹ, ɚ ɬɚɤɠɟ ɞɥɹ ɬɪɟɧɢɪɨɜɨɱɧɵɯ ɡɚɧɹɬɢɣ ɫɩɨɪɬɫɦɟɧɨɜ ɢ ɮɢɡɤɭɥɶɬɭɪɧɨ-
ɨɡɞɨɪɨɜɢɬɟɥɶɧɵɯ ɡɚɧɹɬɢɣ ɧɚɫɟɥɟɧɢɹ. 
Ɂɞɚɧɢɟ ɮɭɬɛɨɥɶɧɨɝɨ ɦɚɧɟɠɚ ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɫɨɱɟɬɚɧɢɟ 
ɛɨɥɶɲɟɩɪɨɥɟɬɧɨɝɨ ɫɩɨɪɬɢɜɧɨɝɨ ɤɨɪɩɭɫɚ ɢ 4-ɯ ɷɬɚɠɧɨɝɨ ɚɞɦɢɧɢɫɬɪɚɬɢɜɧɨ-
ɛɵɬɨɜɨɝɨ ɤɨɪɩɭɫɚ (ɱɟɬɜɟɪɬɵɣ ɷɬɚɠ ɬɟɯɧɢɱɟɫɤɢɣ). Ɋɚɡɦɟɪɵ ɜ ɩɥɚɧɟ 135ɯ101ɦ. 
ȼɵɫɨɬɚ ɡɞɚɧɢɹ -28,73 ɦ. ɐɟɧɬɪɚɥɶɧɵɣ ɜɯɨɞ ɜ ɡɞɚɧɢɟ ɨɪɝɚɧɢɡɨɜɚɧ ɱɟɪɟɡ 
ɚɞɦɢɧɢɫɬɪɚɬɢɜɧɨ - ɛɵɬɨɜɨɣ ɤɨɪɩɭɫ. ȼ ɬɨɪɰɚɯ - ɪɚɡɦɟɳɟɧɵ ɩɪɨɬɢɜɨɩɨɠɚɪɧɵɟ 
ɜɵɯɨɞɵ. 
ɋɩɨɪɬɢɜɧɵɣ ɤɨɪɩɭɫ 
Ɋɚɡɦɟɪɵ ɜ ɩɥɚɧɟ – 135x86 ɦ. ȼɵɫɨɬɚ ɞɨ ɧɢɡɚ ɧɟɫɭɳɢɯ ɤɨɧɫɬɪɭɤɰɢɣ 
ɩɨɤɪɵɬɢɹ- 19,67 ɦ. ɒɚɝ ɮɚɯɜɟɪɤɨɜɵɯ ɜɟɬɪɨɜɵɯ ɤɨɥɨɧɧ ɫɩɨɪɬɢɜɧɨɣ ɫɟɤɰɢɢ ɜ 
ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɬɟɯɧɨɥɨɝɢɟɣ «ɏɨɧɤɨ» ɩɪɢɧɹɬ 5 ɦ.  
Ɍɪɢɛɭɧɵ ɨɪɝɚɧɢɡɨɜɚɧɵ ɜ ɨɞɢɧ ɹɪɭɫ, ɩɪɨɯɨɞ ɤ ɡɪɢɬɟɥɶɫɤɢɦ ɦɟɫɬɚɦ 
ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɫɨ 2-ɝɨ ɷɬɚɠɚ, ɨɛɳɚɹ ɜɦɟɫɬɢɦɨɫɬɶ – 3000 ɱɟɥɨɜɟɤ. 
Ɉɪɝɚɧɢɡɨɜɚɧɨ ɮɭɬɛɨɥɶɧɨɟ ɩɨɥɟ ɫ ɢɫɤɭɫɫɬɜɟɧɧɵɦ ɩɨɤɪɵɬɢɟɦ 
ɩɨɫɥɟɞɧɟɝɨ ɩɨɤɨɥɟɧɢɹ ɭɫɬɪɚɢɜɚɟɬɫɹ ɩɨ ɫɬɚɧɞɚɪɬɚɦ FIFA, ɪɚɡɦɟɪɵ ɢɝɪɨɜɨɣ 
ɡɨɧɵ: 105 x 68 ɦ. 
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Ⱥɞɦɢɧɢɫɬɪɚɬɢɜɧɨ – ɛɵɬɨɜɨɣ ɤɨɪɩɭɫ 
Ɋɚɡɦɟɪɵ ɜ ɩɥɚɧɟ – 135x15 ɦ. ȼɵɫɨɬɚ – 19,2 ɦ. Ʉɨɥɢɱɟɫɬɜɨ ɷɬɚɠɟɣ - 4. 
ȼɵɫɨɬɚ ɷɬɚɠɚ: 3,945 ɦ (ɬɟɯɧɢɱɟɫɤɢɣ ɷɬɚɠ – 5,55 ɦ). Ɂɚ ɭɫɥɨɜɧɭɸ ɨɬɦɟɬɤɭ  
0,000  ɩɪɢɧɹɬɚ ɨɬɧɨɫɢɬɟɥɶɧɚɹ ɨɬɦɟɬɤɚ ɭɪɨɜɧɹ ɱɢɫɬɨɝɨ ɩɨɥɚ 1-ɝɨ ɷɬɚɠɚ ɡɞɚɧɢɹ. 
ɒɚɝ ɤɨɥɨɧɧ ɩɪɢɧɹɬ 6 ɦ.  
ɍɪɨɜɟɧɶ ɨɬɜɟɬɫɬɜɟɧɧɨɫɬɢ ɡɞɚɧɢɹ - II.  
ɋɬɟɩɟɧɶ ɨɝɧɟɫɬɨɣɤɨɫɬɢ ɡɞɚɧɢɹ – II.  
Ʉɥɚɫɫ ɤɨɧɫɬɪɭɤɬɢɜɧɨɣ ɩɨɠɚɪɧɨɣ ɨɩɚɫɧɨɫɬɢ ɡɞɚɧɢɹ ɋ-1.  
Ʉɥɚɫɫ ɮɭɧɤɰɢɨɧɚɥɶɧɨɣ ɩɨɠɚɪɧɨɣ ɨɩɚɫɧɨɫɬɢ ɡɞɚɧɢɹ Ɏ 2.1.  
Ʉɨɥɢɱɟɫɬɜɨ ɡɪɢɬɟɥɟɣ, ɪɚɫɩɨɥɚɝɚɸɳɢɯɫɹ ɧɚ ɬɪɢɛɭɧɚɯ - 3000 ɱɟɥɨɜɟɤ. 
Ʉɨɥɢɱɟɫɬɜɨ ɫɦɟɧ - 8. 
ɉɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ ɫɦɟɧɵ - 1,5 ɱɚɫɚ. 
Ʉɨɥɢɱɟɫɬɜɨ ɱɚɫɨɜ ɷɤɫɩɥɭɚɬɚɰɢɢ ɜ ɞɟɧɶ - 12 ɱɚɫɨɜ. 
Ʉɨɥɢɱɟɫɬɜɨ ɪɚɛɨɬɚɸɳɢɯ ɜ ɡɞɚɧɢɢ ɩɨ ɲɬɚɬɧɨɦɭ ɪɚɫɩɢɫɚɧɢɸ - 57 
ɱɟɥɨɜɟɤ. 
ȼ ɫɨɫɬɚɜ ɩɨɦɟɳɟɧɢɣ ɚɞɦɢɧɢɫɬɪɚɬɢɜɧɨɝɨ - ɛɵɬɨɜɨɝɨ ɤɨɪɩɭɫɚ ɜɯɨɞɹɬ: 
1 ɷɬɚɠ: 
- ɬɪɟɧɚɠɟɪɧɵɣ ɡɚɥ; 
- ɤɨɦɚɧɞɧɵɟ ɪɚɡɞɟɜɚɥɶɧɵɟ ɫ ɞɭɲɟɜɵɦɢ ɫɟɬɤɚɦɢ, ɫɚɧɭɡɥɚɦɢ ɢ 
ɦɚɫɫɚɠɧɵɦɢ ɤɨɦɧɚɬɚɦɢ; 
- ɬɪɟɧɟɪɫɤɢɟ ɫ ɞɭɲɟɜɨɣ ɢ ɫɚɧɭɡɥɨɦ ɩɪɢ ɤɚɠɞɨɣ ɪɚɡɞɟɜɚɥɶɧɨɣ; 
- ɫɭɞɟɣɫɤɢɟ; 
- ɤɨɦɧɚɬɚ ɨɮɢɰɢɚɥɶɧɨɝɨ ɥɢɰɚ ɦɚɬɱɚ; 
- ɛɭɮɟɬ ɫ ɩɨɞɫɨɛɧɵɦɢ ɩɨɦɟɳɟɧɢɹɦɢ; 
- ɫɚɭɧɚ ɫ ɜɫɩɨɦɨɝɚɬɟɥɶɧɵɦɢ ɩɨɦɟɳɟɧɢɹɦɢ; 
- ɦɟɞɢɰɢɧɫɤɢɣ ɤɚɛɢɧɟɬ; 
- ɩɨɦɟɳɟɧɢɹ ɨɯɪɚɧɵ; 
- ɝɚɪɞɟɪɨɛ, ɡɨɧɵ ɜɪɟɦɟɧɧɨɝɨ ɪɚɡɦɟɳɟɧɢɹ ɝɚɪɞɟɪɨɛɚ; 
- ɫɚɧɭɡɥɵ; 
- ɢɧɜɟɧɬɚɪɧɵɟ 
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- ɛɭɮɟɬ. 
2 ɷɬɚɠ: 
- ɩɪɨɯɨɞɵ ɤ ɡɪɢɬɟɥɶɫɤɢɦ ɦɟɫɬɚɦ; 
-ɩɭɧɤɬɵ ɩɪɨɞɚɠɢ ɟɞɵ ɢ ɧɚɩɢɬɤɨɜ 
- VIP-ɥɨɠɚ; 
- ɚɪɯɢɜ; 
- ɚɞɦɢɧɢɫɬɪɚɬɢɜɧɵɟ ɩɨɦɟɳɟɧɢɹ; 







- ɦɟɞɢɰɢɧɫɤɢɣ ɤɚɛɢɧɟɬ; 
- ɦɚɫɫɚɠɧɵɣ ɤɚɛɢɧɟɬ; 
- ɡɚɥ ɛɨɪɶɛɵ; 
- ɚɞɦɢɧɢɫɬɪɚɬɢɜɧɵɟ ɩɨɦɟɳɟɧɢɹ; 
- ɪɚɡɞɟɜɚɥɶɧɵɟ; 
- ɫɚɧɭɡɥɵ. 
4 ɷɬɚɠ (ɬɟɯɧɢɱɟɫɤɢɣ):  
- ɜɟɧɬɤɚɦɟɪɚ ɢ ɬɟɯɧɢɱɟɫɤɢɟ ɩɨɦɟɳɟɧɢɹ. 
ɉɨɦɟɳɟɧɢɹ ɪɚɡɦɟɳɟɧɵ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɮɭɧɤɰɢɨɧɚɥɶɧɵɦɢ 
ɩɪɨɰɟɫɫɚɦɢ.  
ɋɩɥɚɧɢɪɨɜɚɧ ɨɪɝɚɧɢɡɨɜɚɧɧɵɣ ɩɪɨɯɨɞ ɥɸɞɟɣ ɤ ɡɪɢɬɟɥɶɫɤɢɦ ɦɟɫɬɚɦ, ɚ 
ɬɚɤɠɟ ɜɵɯɨɞ ɢɡ ɫɨɨɪɭɠɟɧɢɹ. ɂɦɟɸɬɫɹ 2 ɨɫɧɨɜɧɵɯ ɢ 2 ɞɨɩɨɥɧɢɬɟɥɶɧɵɯ 
ɥɟɫɬɧɢɰɵ. ɉɨ ɩɟɪɢɦɟɬɪɭ ɪɚɫɩɨɥɨɠɟɧɵ ɚɜɚɪɢɣɧɵɟ ɜɵɯɨɞɵ. 
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1.4 Ʉɨɧɫɬɪɭɤɬɢɜɧɨɟ ɪɟɲɟɧɢɟ ɡɞɚɧɢɹ 
ɋɩɨɪɬɢɜɧɵɣ ɤɨɪɩɭɫ  
ȼɵɩɨɥɧɹɟɬɫɹ ɩɨ ɬɟɯɧɨɥɨɝɢɢ «ɏɨɧɤɨ» ɤɚɤ ɛɨɥɶɲɟɩɪɨɥɟɬɧɨɟ 
ɛɟɫɤɚɪɤɚɫɧɨɟ ɡɞɚɧɢɟ ɫ ɧɟɫɭɳɢɦɢ ɫɬɟɧɚɦɢ.  
ɋɬɟɧɵ ɜɵɩɨɥɧɹɸɬ ɢɡ ɫɬɚɥɶɧɵɯ ɜɨɥɧɢɫɬɵɯ ɩɪɨɮɢɥɢɪɨɜɚɧɧɵɯ ɥɢɫɬɨɜ 
ɮɢɪɦɵ «HONCO» – ɬɢɩɨɜɵɯ ɫɬɪɭɤɬɭɪɧɵɯ ɫɟɤɰɢɣ ɲɢɪɢɧɨɣ 1000 ɦɦ, 
ɬɨɥɳɢɧɨɣ 1,367 ɦɦ ɢ ɝɥɭɛɢɧɨɣ ɪɢɮɥɟɧɢɹ 128 ɦɦ. Ɉɫɧɨɜɧɨɟ ɪɢɮɥɟɧɢɟ 
ɨɛɟɫɩɟɱɢɜɚɟɬ ɨɛɳɭɸ ɫɬɚɛɢɥɶɧɨɫɬɶ ɫɟɤɰɢɢ ɩɪɢ ɫɠɚɬɢɢ, ɢɡɝɢɛɟ ɢɥɢ ɫɞɜɢɝɟ. 
Ɇɟɧɶɲɟɟ ɜɬɨɪɨɫɬɟɩɟɧɧɨɟ ɪɢɮɥɟɧɢɟ ɨɛɟɫɩɟɱɢɜɚɟɬ ɦɟɫɬɧɭɸ ɭɫɬɨɣɱɢɜɨɫɬɶ 
ɤɚɠɞɨɣ ɱɚɫɬɢ ɫɟɤɰɢɢ. [36] 
ȼ ɤɚɱɟɫɬɜɟ ɤɨɧɫɬɪɭɤɰɢɣ ɩɟɪɟɤɪɵɬɢɹ ɢ ɩɨɤɪɵɬɢɹ ɛɨɥɶɲɟɩɪɨɥɟɬɧɨɣ 
ɫɩɨɪɬɢɜɧɨɣ ɫɟɤɰɢɢ ɬɚɤɠɟ ɩɪɢɧɢɦɚɸɬ ɫɬɚɥɶɧɵɟ ɜɨɥɧɢɫɬɵɟ ɩɪɨɮɢɥɢɪɨɜɚɧɧɵɟ 
ɥɢɫɬɵ – ɬɢɩɨɜɵɟ ɫɬɪɭɤɬɭɪɧɵɟ ɫɟɤɰɢɣ ɲɢɪɢɧɨɣ 1000 ɦɦ, ɬɨɥɳɢɧɨɣ 1,897 ɦɦ.  
ɢ ɝɥɭɛɢɧɨɣ ɪɢɮɥɟɧɢɹ 128 ɦɦ. Ʉɪɨɦɟ ɷɬɨɝɨ ɜ ɩɨɤɪɵɬɢɢ ɩɪɢɦɟɧɹɸɬɫɹ 
ɫɜɹɡɟɜɵɟ ɷɥɟɦɟɧɬɵ ɢɡ ɋ-ɨɛɪɚɡɧɵɯ ɯɨɥɨɞɧɨɝɧɭɬɵɯ ɩɪɨɮɢɥɟɣ. ɋɨɟɞɢɧɟɧɢɹ 
ɜɫɟɯ ɤɨɧɫɬɪɭɤɬɢɜɧɵɯ ɷɥɟɦɟɧɬɨɜ ɡɞɚɧɢɹ ɜɵɩɨɥɧɹɸɬɫɹ ɧɚ ɛɨɥɬɚɯ. ɍɬɟɩɥɢɬɟɥɶ 
ɩɨ ɩɨɤɪɵɬɢɸ «ɏɨɧɤɨ» – ɩɟɧɧɵɣ ɧɚɥɢɜɧɨɣ ISOVER PUH (KV-50), ɬɨɥɳɢɧɨɣ 
300 ɦɦ. 
Ɏɭɧɞɚɦɟɧɬ ɛɨɥɶɲɟɩɪɨɥɟɬɧɨɣ ɫɩɨɪɬɢɜɧɨɣ ɫɟɤɰɢɢ – ɥɟɧɬɨɱɧɵɣ 
ɦɨɧɨɥɢɬɧɵɣ, ɲɢɪɢɧɨɣ 1100 ɦɦ, ɜɵɫɨɬɨɣ 1400 ɦɦ. 
Ⱥɞɦɢɧɢɫɬɪɚɬɢɜɧɨ – ɛɵɬɨɜɨɣ ɤɨɪɩɭɫ 
ȼ ɤɚɱɟɫɬɜɟ ɨɫɧɨɜɧɨɣ ɧɟɫɭɳɟɣ ɫɢɫɬɟɦɵ ɚɞɦɢɧɢɫɬɪɚɬɢɜɧɨ-ɛɵɬɨɜɨɝɨ 
ɤɨɪɩɭɫɚ ɢ ɬɪɢɛɭɧ ɩɪɢɧɹɬ ɦɨɧɨɥɢɬɧɵɣ ɠɟɥɟɡɨɛɟɬɨɧɧɵɣ ɤɚɪɤɚɫ, ɫɨɫɬɨɹɳɢɣ ɢɡ 
ɧɟɫɭɳɢɯ ɫɬɟɧ, ɤɨɥɨɧɧ, ɛɚɥɨɤ ɢ ɩɟɪɟɤɪɵɬɢɣ, ɠɟɫɬɤɨ ɫɨɩɪɹɠɟɧɧɵɯ ɦɟɠɞɭ 
ɫɨɛɨɣ ɢ ɨɛɪɚɡɭɸɳɢɯ ɟɞɢɧɭɸ ɩɪɨɫɬɪɚɧɫɬɜɟɧɧɭɸ ɤɨɧɫɬɪɭɤɰɢɸ. ɀɟɫɬɤɨɫɬɶ ɢ 
ɝɟɨɦɟɬɪɢɱɟɫɤɚɹ ɧɟɢɡɦɟɧɹɟɦɨɫɬɶ ɤɨɧɫɬɪɭɤɰɢɢ ɨɛɟɫɩɟɱɢɜɚɟɬɫɹ ɞɢɚɮɪɚɝɦɚɦɢ 
ɠɟɫɬɤɨɫɬɢ ɢ ɫɬɟɧɚɦɢ ɦɨɧɨɥɢɬɧɵɯ ɥɟɫɬɧɢɱɧɵɯ ɤɥɟɬɨɤ.  
Ɍɨɥɳɢɧɚ ɦɨɧɨɥɢɬɧɵɯ ɩɟɪɟɤɪɵɬɢɣ ɢ ɩɨɤɪɵɬɢɹ ɩɪɢɧɹɬɚ - 200 ɦɦ. 
Ɇɨɧɨɥɢɬɧɵɟ ɫɬɟɧɵ ɤɚɪɤɚɫɚ ɩɪɢɧɹɬɵ ɬɨɥɳɢɧɨɣ - 200 ɦɦ. 
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Ɇɨɧɨɥɢɬɧɵɟ ɤɨɥɨɧɧɵ - ɤɜɚɞɪɚɬɧɨɝɨ ɫɟɱɟɧɢɹ 400×400 ɦɦ. ɒɚɝ ɤɨɥɨɧɧ 
– 6 ɦ. 
Ɇɨɧɨɥɢɬɧɵɟ ɤɨɥɨɧɧɵ ɩɨɞ ɬɪɢɛɭɧɵ 300×300 ɦɦ. 
Ɇɨɧɨɥɢɬɧɵɟ ɛɚɥɤɢ - ɫɟɱɟɧɢɟɦ 400ɯ600 ɦɦ. 
Ɏɭɧɞɚɦɟɧɬ – ɧɚ ɟɫɬɟɫɬɜɟɧɧɨɦ ɨɫɧɨɜɚɧɢɢ ɫɬɚɤɚɧɧɨɝɨ ɬɢɩɚ. Ɉɬɦɟɬɤɚ 
ɧɢɠɧɢɯ ɤɨɧɰɚ ɮɭɧɞɚɦɟɧɬɚ -2,650. Ȼɟɬɨɧɚ ɤɥɚɫɫɚ B20. ȼɵɫɨɬɚ ɩɨɞɨɲɜɵ 
ɮɭɧɞɚɦɟɧɬɚ – 600 ɦɦ. Ɂɚɳɢɬɧɵɣ ɫɥɨɣ ɚɪɦɚɬɭɪɵ – 40 ɦɦ. 
Ʌɢɮɬɨɜɚɹ ɲɚɯɬɚ ɪɚɡɦɟɪɚɦɢ 3050 x 2450 ɦɦ. ɩɪɢɧɹɬɚ ɦɨɧɨɥɢɬɧɨɣ 
ɠɟɥɟɡɨɛɟɬɨɧɧɨɣ ɩɨ ɢɧɞɢɜɢɞɭɚɥɶɧɨɦɭ ɩɪɨɟɤɬɭ. 
Ʌɟɫɬɧɢɱɧɵɟ ɤɥɟɬɤɢ, ɜɤɥɸɱɚɹ ɦɚɪɲɢ ɢ ɩɥɨɳɚɞɤɢ - ɦɨɧɨɥɢɬɧɵɟ 
ɠɟɥɟɡɨɛɟɬɨɧɧɵɟ. 
ȼɧɭɬɪɟɧɧɢɟ ɫɬɟɧɵ ɜɵɩɨɥɧɹɸɬɫɹ ɢɡ ɝɚɡɨɛɟɬɨɧɧɵɯ ɛɥɨɤɨɜ ɬɨɥɳɢɧɨɣ 200 
ɦɦ. 
ȼɧɭɬɪɟɧɧɢɟ ɩɟɪɟɝɨɪɨɞɤɢ ɜɵɩɨɥɧɹɸɬɫɹ ɩɨ ɫɢɫɬɟɦɟ KnaufC111, 
ɬɨɥɳɢɧɨɣ 100 ɦɦ. 
1.5 Ɉɤɧɚ ɢ ɞɜɟɪɢ 
Ɉɤɧɚ ɢ ɜɢɬɪɚɠɢ ɜ ɡɧɚɱɢɬɟɥɶɧɨɣ ɦɟɪɟ ɨɩɪɟɞɟɥɹɸɬ ɫɬɟɩɟɧɶ ɤɨɦɮɨɪɬɚ ɜ 
ɡɞɚɧɢɢ ɢ ɟɝɨ ɚɪɯɢɬɟɤɬɭɪɧɨ – ɯɭɞɨɠɟɫɬɜɟɧɧɭɸ ɜɵɪɚɡɢɬɟɥɶɧɨɫɬɶ. Ɉɤɧɚ, 
ɜɢɬɪɚɠɢ ɩɪɢɧɹɬɵ ɢɡ ɚɥɸɦɢɧɢɟɜɨɝɨ ɩɪɨɮɢɥɹ ɫ ɞɜɭɯɤɚɦɟɪɧɵɦ ɫɬɟɤɥɨɩɚɤɟɬɨɦ 
ɫ ɦɹɝɤɢɦ ɫɟɥɟɤɬɢɜɧɵɦ ɩɨɤɪɵɬɢɟɦ ɫ ɩɪɢɜɟɞɟɧɧɵɦ ɫɨɩɪɨɬɢɜɥɟɧɢɟɦ 
ɬɟɩɥɨɩɟɪɟɞɚɱɟ ɧɟ ɦɟɧɟɟ 0,65 ɦ×°ɋ/ȼɬ. 
Ɋɚɡɦɟɪɵ ɞɜɟɪɟɣ ɩɪɢɧɹɬɵ ɩɨ [1], ɤɚɤ ɜɧɭɬɪɟɧɧɢɟ ɜɧɭɬɪɢ ɩɨɦɟɳɟɧɢɣ, 
ɤɚɛɢɧɟɬɚɯ ɬɚɤ ɢ ɧɚɪɭɠɧɵɟ ɭɫɢɥɟɧɧɵɟ. Ⱦɥɹ ɨɛɟɫɩɟɱɟɧɢɹ ɛɵɫɬɪɨɣ ɷɜɚɤɭɚɰɢɢ 
ɜɫɟ ɞɜɟɪɢ ɨɬɤɪɵɜɚɸɬɫɹ ɧɚɪɭɠɭ ɩɨ ɧɚɩɪɚɜɥɟɧɢɸ ɞɜɢɠɟɧɢɹ ɧɚ ɭɥɢɰɭ ɢɫɯɨɞɹ 
ɢɡ ɭɫɥɨɜɢɣ ɷɜɚɤɭɚɰɢɢ ɥɸɞɟɣ ɢɡ ɡɞɚɧɢɹ ɩɪɢ ɩɨɠɚɪɟ. ɇɚɪɭɠɧɵɟ ɞɜɟɪɢ 
ɩɪɢɧɹɬɵ ɢɡ ɚɥɸɦɢɧɢɟɜɨɝɨ ɩɪɨɮɢɥɹ ɩɨ [2], ɫɬɟɤɥɨɩɚɤɟɬ ɞɜɭɯɤɚɦɟɪɧɵɣ ɫ 
ɩɪɢɜɟɞɟɧɧɵɦ ɫɨɩɪɨɬɢɜɥɟɧɢɟɦ ɬɟɩɥɨɩɟɪɟɞɚɱɟ R ≥0,51 ɦ² °ɋ/ȼɬ, ɫɬɟɤɥɨ 
ɡɚɤɚɥɟɧɧɨɟ, ɩɨɥɢɪɨɜɚɧɧɨɟ, ɬɨɧɢɪɨɜɚɧɧɨɟ. Ⱦɥɹ ɧɚɪɭɠɧɵɯ ɞɜɟɪɟɣ - ɤɨɪɨɛɤɢ 
ɭɫɬɪɚɢɜɚɸɬ ɫ ɩɨɪɨɝɚɦɢ, ɚ ɞɥɹ ɜɧɭɬɪɟɧɧɢɯ ɞɜɟɪɟɣ - ɛɟɡ ɩɨɪɨɝɚ. Ⱦɜɟɪɧɵɟ 
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ɩɨɥɨɬɧɚ ɧɚɜɟɲɢɜɚɸɬ ɧɚ ɩɟɬɥɹɯ (ɧɚɜɟɫɚɯ), ɩɨɡɜɨɥɹɸɳɢɯ ɫɧɢɦɚɬɶ ɨɬɤɪɵɬɵɟ 
ɧɚɫɬɟɠɶ ɞɜɟɪɧɵɟ ɩɨɥɨɬɧɚ ɫ ɩɟɬɟɥɶ - ɞɥɹ ɪɟɦɨɧɬɚ ɢɥɢ ɡɚɦɟɧɵ ɩɨɥɨɬɧɚ ɞɜɟɪɢ. 
ȼɨ ɢɡɛɟɠɚɧɢɟ ɧɚɯɨɠɞɟɧɢɹ ɞɜɟɪɢ ɜ ɨɬɤɪɵɬɨɦ ɫɨɫɬɨɹɧɢɢ ɢɥɢ ɯɥɨɩɚɧɶɹ 
ɭɫɬɚɧɚɜɥɢɜɚɸɬ ɫɩɟɰɢɚɥɶɧɵɟ ɩɪɭɠɢɧɧɵɟ ɭɫɬɪɨɣɫɬɜɚ, ɤɨɬɨɪɵɟ ɞɟɪɠɚɬ ɞɜɟɪɶ ɜ 
ɡɚɤɪɵɬɨɦ ɫɨɫɬɨɹɧɢɢ ɢ ɩɥɚɜɧɨ ɜɨɡɜɪɚɳɚɸɬ ɞɜɟɪɶ ɜ ɡɚɤɪɵɬɨɟ ɫɨɫɬɨɹɧɢɟ ɛɟɡ 
ɭɞɚɪɚ. Ⱦɜɟɪɢ ɨɛɨɪɭɞɭɸɬɫɹ ɪɭɱɤɚɦɢ, ɡɚɳɟɥɤɚɦɢ ɢ ɜɪɟɡɧɵɦɢ ɡɚɦɤɚɦɢ. 
ȼɯɨɞɧɵɟ ɬɚɦɛɭɪɧɵɟ ɞɜɟɪɢ ɜɵɩɨɥɧɟɧɵ ɢɡ ɞɜɭɯɫɥɨɣɧɨɝɨ ɲɬɚɦɩɨɜɚɧɧɨɝɨ 
ɚɥɸɦɢɧɢɹ ɪɢɮɥɟɧɨɣ ɩɨɜɟɪɯɧɨɫɬɢ. Ʉɨɪɨɛɤɢ ɞɜɟɪɟɣ ɜɵɩɨɥɧɹɸɬɫɹ ɢɡ 
ɲɬɚɦɩɨɜɚɧɧɵɯ ɚɥɸɦɢɧɢɟɜɵɯ ɩɪɨɮɢɥɟɣ ɫ ɤɪɟɩɥɟɧɢɟɦ ɚɧɤɟɪɚɦɢ ɤ ɫɬɟɧɚɦ. 
1.6 ɉɨɥɵ 
ɉɨɥɵ ɞɨɥɠɧɵ ɭɞɨɜɥɟɬɜɨɪɹɬɶ ɬɪɟɛɨɜɚɧɢɹɦ ɩɪɨɱɧɨɫɬɢ, 
ɫɨɩɪɨɬɢɜɥɹɟɦɨɫɬɢ ɢɡɧɨɫɭ, ɞɨɫɬɚɬɨɱɧɨɣ ɷɥɚɫɬɢɱɧɨɫɬɢ, ɛɟɫɲɭɦɧɨɫɬɢ, 
ɬɟɩɥɨɩɟɪɟɞɚɱɟ. ɉɨɤɪɵɬɢɟ ɩɨɥɚ ɜ ɛɨɥɶɲɟɩɪɨɥɟɬɧɨɣ ɫɩɨɪɬɢɜɧɨɣ ɫɟɤɰɢɢ 
ɡɞɚɧɢɹ ɩɪɢɧɹɬɨ ɢɡ ɫɩɨɪɬɢɜɧɨɣ ɢɫɤɭɫɫɬɜɟɧɧɨɣ ɬɪɚɜɵ ɮɢɪɦɵ EURO GRASS 
M60. 
Ɋɢɫɭɧɨɤ 1.1- ɋɨɫɬɚɜ ɩɨɥɚ, ɝɞɟ: 1- ɢɫɤɭɫɫɬɜɟɧɧɚɹ ɬɪɚɜɚ 
EUROGRASSM60 ɫ ɪɟɡɢɧɨɜɵɦ ɝɪɚɧɭɥɹɬɨɪɨɦ, 2- ɤɜɚɪɰɟɜɵɣ ɩɟɫɨɤ, 3- 
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1.7 ȼɧɭɬɪɟɧɧɹɹ ɨɬɞɟɥɤɚ 
Ʉɨɪɢɞɨɪɵ: 
ɩɨɬɨɥɨɤ - ɩɨɞɜɟɫɧɨɣ ɩɨɬɨɥɨɤ Armstrong Prima Cirrus , 
ɫɬɟɧɵ - ɲɬɭɤɚɬɭɪɤɚ, ɲɩɚɤɥɟɜɤɚ, ɨɤɪɚɫɤɚ ɚɤɪɢɥɨɜɨɣ ɤɪɚɫɤɨɣ, 
ɩɨɥɵ - ɤɟɪɚɦɨɝɪɚɧɢɬ ɧɚ ɤɥɟɸ. 
Ɋɚɡɦɢɧɨɱɧɵɣ ɡɚɥ: 
ɩɨɬɨɥɨɤ - ɩɨɞɜɟɫɧɨɣ ɩɨɬɨɥɨɤ Armstrong Prima Cirrus , 
ɫɬɟɧɵ - ɲɬɭɤɚɬɭɪɤɚ, ɲɩɚɤɥɟɜɤɚ, ɨɤɪɚɫɤɚ ɚɤɪɢɥɨɜɨɣ ɤɪɚɫɤɨɣ, 
ɩɨɥɵ - ɢɫɤɭɫɫɬɜɟɧɧɚɹ ɬɪɚɜɚ Euro Grass 60 Ɇ, ɡɚɫɵɩɚɧɧɚɹ ɤɜɚɪɰɟɜɵɦ 
ɩɟɫɤɨɦ ɢ ɪɟɡɢɧɨɜɵɦ ɝɪɚɧɭɥɹɬɨɦ. 
Ɍɪɟɧɚɠɟɪɧɵɣ ɡɚɥ: 
ɩɨɬɨɥɨɤ - ɩɨɞɜɟɫɧɨɣ ɩɨɬɨɥɨɤ Armstrong Prima Cirrus , 
ɫɬɟɧɵ - ɲɬɭɤɚɬɭɪɤɚ, ɲɩɚɤɥɟɜɤɚ, ɨɤɪɚɫɤɚ ɚɤɪɢɥɨɜɨɣ ɤɪɚɫɤɨɣ, 
ɩɨɥɵ - ɫɩɨɪɬɢɜɧɨɟ ɩɨɤɪɵɬɢɟ Regupol Compact. 
Ɋɚɡɞɟɜɚɥɶɧɵɟ: 
ɩɨɬɨɥɨɤ - ɩɨɞɜɟɫɧɨɣ ɩɨɬɨɥɨɤ Armstrong , 
ɫɬɟɧɵ - ɲɬɭɤɚɬɭɪɤɚ, ɲɩɚɤɥɟɜɤɚ, ɨɤɪɚɫɤɚ ɚɤɪɢɥɨɜɨɣ ɤɪɚɫɤɨɣ, 
ɩɨɥɵ - Regupol Compact. 
ɋɚɧɭɡɥɵ, ɞɭɲɟɜɵɟ: 
ɩɨɬɨɥɨɤ - ɩɨɞɜɟɫɧɨɣ ɪɟɟɱɧɵɣ, 
ɫɬɟɧɵ - ɤɟɪɚɦɢɱɟɫɤɚɹ ɩɥɢɬɤɚ, 
ɩɨɥɵ - ɤɟɪɚɦɨɝɪɚɧɢɬɧɚɹ ɧɟɫɤɨɥɶɡɹɳɚɹ ɩɥɢɬɤɚ. 
Ⱥɞɦɢɧɢɫɬɪɚɰɢɹ, ɨɮɢɫɧɵɟ ɩɨɦɟɳɟɧɢɹ: 
ɩɨɬɨɥɨɤ - ɩɨɞɜɟɫɧɨɣ ɩɨɬɨɥɨɤ Armstrong , 
ɫɬɟɧɵ - ɲɬɭɤɚɬɭɪɤɚ, ɲɩɚɤɥɟɜɤɚ, ɨɤɪɚɫɤɚ ɚɤɪɢɥɨɜɨɣ ɤɪɚɫɤɨɣ, 





 ɂɡɦ. Ʌɢɫɬ №ɞɨɤɭɦ. ɉɨɞɩɢɫɶ Ⱦɚɬɚ 
Ʌɢɫɬ 
15 Ⱦɉ – 08.05.01. ɉɁ 
1.8 Ɍɟɩɥɨɬɟɯɧɢɱɟɫɤɢɣ ɪɚɫɱɟɬ ɨɝɪɚɠɞɚɸɳɢɯ ɤɨɧɫɬɪɭɤɰɢɣ ɡɞɚɧɢɹ 
ɉɪɨɢɡɜɨɞɢɦ ɬɟɩɥɨɬɟɯɧɢɱɟɫɤɢɣ ɪɚɫɱɟɬ ɫɬɟɧɵ ȺȻɄ. 
 
Ɋɢɫɭɧɨɤ 1.2 - ɩɨɩɟɪɟɱɧɵɣ ɪɚɡɪɟɡ ɫɬɟɧɵ ȺȻɄ 












ɀɟɥɟɡɨɛɟɬɨɧ 2500 1,7 0,20 0,117 
ɍɬɟɩɥɢɬɟɥɶ 




2600 260 0,004 0 
 
ɉɨ ɮɨɪɦɭɥɟ 5.1 [͸] ɨɩɪɟɞɟɥɹɟɦ ɝɪɚɞɭɫɨɫɭɬɤɢ ɨɬɨɩɢɬɟɥɶɧɨɝɨ ɩɟɪɢɨɞɚ  
 
Dd = (tint-tht) · zht                                                                                         (1.1) 
 
ɝɞɟ tint= 20 °C –  ɪɚɫɱɟɬɧɚɹ ɫɪɟɞɧɹɹ ɬɟɦɩɟɪɚɬɭɪɚ ɜɧɭɬɪɟɧɧɟɝɨ ɜɨɡɞɭɯɚ, °ɋ, 
ɩɪɢɧɢɦɚɟɦɚɹ ɞɥɹ ɯɨɥɨɞɧɨɝɨ ɩɟɪɢɨɞɚ ɝɨɞɚ (ɬɚɛɥ.1 [͹]). 
zht = 223 ɞɧ. - ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ ɨɬɧɨɫɢɬɟɥɶɧɨɝɨ ɩɟɪɢɨɞɚ, ɫɭɬ, 
ɩɟɪɢɨɞɚ ɫɨ ɫɪɟɞɧɟɫɭɬɨɱɧɨɣ ɬɟɦɩɟɪɚɬɭɪɨɣ ɜɨɡɞɭɯɚ ɧɢɠɟ ɢɥɢ ɪɚɜɧɨ 8 °ɋ 
(ɬɚɛɥ.3.1 [͹]). 
 ɂɡɦ. Ʌɢɫɬ №ɞɨɤɭɦ. ɉɨɞɩɢɫɶ Ⱦɚɬɚ 
Ʌɢɫɬ 
16 Ⱦɉ – 08.05.01. ɉɁ 
tnt= -7,9 °C – ɫɪɟɞɧɹɹ ɬɟɦɩɟɪɚɬɭɪɚ ɧɚɪɭɠɧɨɝɨ ɜɨɡɞɭɯɚ, °ɋ, ɩɟɪɢɨɞ ɫɨ 
ɫɪɟɞɧɟɣ ɫɭɬɨɱɧɨɣ ɬɟɦɩɟɪɚɬɭɪɨɣ ɜɨɡɞɭɯɚ ɧɢɠɟ ɢɥɢ ɪɚɜɧɨɣ 8 °ɋ (ɬɚɛɥ.3.1 [͹]). 
Dd = (20-(-7,9)) · 223 = 6221,7  °ɋ·ɫɭɬ 
Ɉɩɪɟɞɟɥɹɟɦ ɬɪɟɛɭɟɦɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɬɟɩɥɨɩɟɪɟɞɚɱɟ ɩɨ ɮɨɪɦɭɥɟ 1 [͸]: 
 
Rreq = a·Dd+ b                                                                                            (1.2) 
 
ɝɞɟ a,b – ɤɨɷɮɮɢɰɢɟɧɬɵ, ɡɧɚɱɟɧɢɹ ɤɨɬɨɪɵɯ ɫɥɟɞɭɟɬ ɩɪɢɧɢɦɚɬɶ ɩɨ 
ɞɚɧɧɵɦ ɬɚɛɥ.3[͸] ɞɥɹ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɯ ɝɪɭɩɩ ɡɞɚɧɢɣ. 
a = 0,0003; 
b = 1,2; 
Rreq = 0,0003 · 6221,7 + 1,2 = 3,067 ɦ2, °ɋ/ȼɬ 
Ɉɩɪɟɞɟɥɹɟɦ ɩɪɢɜɟɞɟɧɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɬɟɩɥɨɩɟɪɟɞɚɱɟ ɩɨ ɮɨɪɦɭɥɟ 5. 
4[͸]: 
R0 = 1/αb + δ1/λ1 + δ2/λ2 + δ3/λ3 + δ4/λ4 +1/αn                                             (1.3)  
 
ɝɞɟ αb– ɤɨɷɮɮɢɰɢɟɧɬ ɬɟɩɥɨɨɬɞɚɱɢ ɜɧɭɬɪɟɧɧɟɣ ɩɨɜɟɪɯɧɨɫɬɢ 
ɨɝɪɚɠɞɚɸɳɢɯ ɤɨɧɫɬɪɭɤɰɢɣ, ɩɪɢɧɢɦɚɟɦɵɣ ɩɨ ɬɚɛɥ.4[͸];
 
αb = 8,7 ȼɬ/ ɦ2 °ɋ; 
αn – ɤɨɷɮɮɢɰɢɟɧɬ ɬɟɩɥɨɨɬɞɚɱɢ ɧɚɪɭɠɧɨɣ ɩɨɜɟɪɯɧɨɫɬɢ ɨɝɪɚɠɞɚɸɳɢɯ 
ɤɨɧɫɬɪɭɤɰɢɣ, ɩɪɢɧɢɦɚɟɦɵɟ ɩɨ ɬɚɛɥ.6[͸]; 
αn= 23 ȼɬ/ ɦ2 °ɋ; 
R0 = 1/8,7 + 0,20/1,7 + ɯ/0,044 + 0,004/260 + 1/23 = 3,067 
0,1149 + 0,117 + ɯ/0,044 + 0 + 0,0435 = 3,067 
ɯ/0,044 = 2,792 
ɯ = 0,123 ɦ = 123 ɦɦ 
ɉɪɢɧɢɦɚɟɦ ɯ = 150 ɦɦ.   
Ɉɛɳɚɹ ɬɨɥɳɢɧɚ ɫɬɟɧɵ ɪɚɜɧɚ: 
δɨɛɳ = 0,2 + 0,150+ 0,004 +0.05 = 0,400 ɦ, ɝɞɟ 0,05 ɬɨɥɳɢɧɚ ɜɨɡɞɭɲɧɨɣ 
ɩɪɨɫɥɨɣɤɢ. Ɉɤɨɧɱɚɬɟɥɶɧɨ ɩɪɢɧɢɦɚɟɦ ɬɨɥɳɢɧɭ ɫɬɟɧɵ 400 ɦɦ. 
 ɂɡɦ. Ʌɢɫɬ №ɞɨɤɭɦ. ɉɨɞɩɢɫɶ Ⱦɚɬɚ 
Ʌɢɫɬ 
17 Ⱦɉ – 08.05.01. ɉɁ 
ɉɪɨɢɡɜɨɞɢɦ ɬɟɩɥɨɬɟɯɧɢɱɟɫɤɢɣ ɪɚɫɱɟɬ ɫɬɟɧɵ ɋɄ. 
 
Ɋɢɫɭɧɨɤ 1.3 - ɩɨɩɟɪɟɱɧɵɣ ɪɚɡɪɟɡ ɫɬɟɧɵ ɋɄ 
 












ɋɬɚɥɶɧɚɹ ɫɟɤɰɢɹ 7700 50 0,002 0 
ɍɬɟɩɥɢɬɟɥɶ 
Ɇɢɧɟɪɚɥɶɧɚɹ ɜɚɬɚ ɉ-125 
125 0,044 ɯ ɯ/0,044 
ɐɋɉ 
 
1100 0,15 0,008 0,54 
 
ɉɨ ɮɨɪɦɭɥɟ 5.1 [͸] ɨɩɪɟɞɟɥɹɟɦ ɝɪɚɞɭɫɨɫɭɬɤɢ ɨɬɨɩɢɬɟɥɶɧɨɝɨ ɩɟɪɢɨɞɚ  
 
Dd = (tint-tht) · zht 
 
tint= 20 °C –  ɪɚɫɱɟɬɧɚɹ ɫɪɟɞɧɹɹ ɬɟɦɩɟɪɚɬɭɪɚ ɜɧɭɬɪɟɧɧɟɝɨ ɜɨɡɞɭɯɚ, °ɋ, 
ɩɪɢɧɢɦɚɟɦɚɹ ɞɥɹ ɯɨɥɨɞɧɨɝɨ ɩɟɪɢɨɞɚ ɝɨɞɚ (ɬɚɛɥ.1 [͹]). 
zht = 223 ɞɧ. - ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ ɨɬɧɨɫɢɬɟɥɶɧɨɝɨ ɩɟɪɢɨɞɚ, ɫɭɬ, 
ɩɟɪɢɨɞɚ ɫɨ ɫɪɟɞɧɟɫɭɬɨɱɧɨɣ ɬɟɦɩɟɪɚɬɭɪɨɣ ɜɨɡɞɭɯɚ ɧɢɠɟ ɢɥɢ ɪɚɜɧɨ 8 °ɋ 
(ɬɚɛɥ.3.1 [͹]). 
 ɂɡɦ. Ʌɢɫɬ №ɞɨɤɭɦ. ɉɨɞɩɢɫɶ Ⱦɚɬɚ 
Ʌɢɫɬ 
18 Ⱦɉ – 08.05.01. ɉɁ 
tnt= -7,9 °C – ɫɪɟɞɧɹɹ ɬɟɦɩɟɪɚɬɭɪɚ ɧɚɪɭɠɧɨɝɨ ɜɨɡɞɭɯɚ, °ɋ, ɩɟɪɢɨɞ ɫɨ 
ɫɪɟɞɧɟɣ ɫɭɬɨɱɧɨɣ ɬɟɦɩɟɪɚɬɭɪɨɣ ɜɨɡɞɭɯɚ ɧɢɠɟ ɢɥɢ ɪɚɜɧɨɣ 8 °ɋ (ɬɚɛɥ.3.1 [͹]). 
Dd = (20-(-7,9)) · 223 = 6221,7  °ɋ·ɫɭɬ 
Ɉɩɪɟɞɟɥɹɟɦ ɬɪɟɛɭɟɦɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɬɟɩɥɨɩɟɪɟɞɚɱɟ ɩɨ ɮɨɪɦɭɥɟ 1 [͸]: 
 
Rreq = a·Dd+ b 
 
ɝɞɟ a,b – ɤɨɷɮɮɢɰɢɟɧɬɵ, ɡɧɚɱɟɧɢɹ ɤɨɬɨɪɵɯ ɫɥɟɞɭɟɬ ɩɪɢɧɢɦɚɬɶ ɩɨ 
ɞɚɧɧɵɦ ɬɚɛɥ.3[͸] ɞɥɹ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɯ ɝɪɭɩɩ ɡɞɚɧɢɣ. 
a = 0,0003; 
b = 1,2; 
Rreq = 0,0003 · 6221,7 + 1,2 = 3,067 ɦ2, °ɋ/ȼɬ 
Ɉɩɪɟɞɟɥɹɟɦ ɩɪɢɜɟɞɟɧɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɬɟɩɥɨɩɟɪɟɞɚɱɟ ɩɨ ɮɨɪɦɭɥɟ 5. 
4[͸]: 
R0 = 1/αb + δ1/λ1 + δ2/λ2 + δ3/λ3 + δ4/λ4 +1/αn 
 
ɝɞɟ αb– ɤɨɷɮɮɢɰɢɟɧɬ ɬɟɩɥɨɨɬɞɚɱɢ ɜɧɭɬɪɟɧɧɟɣ ɩɨɜɟɪɯɧɨɫɬɢ 
ɨɝɪɚɠɞɚɸɳɢɯ ɤɨɧɫɬɪɭɤɰɢɣ, ɩɪɢɧɢɦɚɟɦɵɣ ɩɨ ɬɚɛɥ.4[͸];
 
αb = 8,7 ȼɬ/ ɦ2 °ɋ; 
αn – ɤɨɷɮɮɢɰɢɟɧɬ ɬɟɩɥɨɨɬɞɚɱɢ ɧɚɪɭɠɧɨɣ ɩɨɜɟɪɯɧɨɫɬɢ ɨɝɪɚɠɞɚɸɳɢɯ 
ɤɨɧɫɬɪɭɤɰɢɣ, ɩɪɢɧɢɦɚɟɦɵɟ ɩɨ ɬɚɛɥ.6[͸]; 
αn= 23 ȼɬ/ ɦ2 °ɋ; 
R0 = 1/8,7 + 0,002/50 + ɯ/0,044 + 0,008/0,15 + 1/23 = 3,067 
0,1149 + 0+ ɯ/0,044 + 0,054 + 0,0435 = 3,067 
ɯ/0,044 = 2,854 
ɯ = 0,125 ɦ = 125 ɦɦ 
ɉɪɢɧɢɦɚɟɦ ɯ = 150 ɦɦ.   
Ɉɛɳɚɹ ɬɨɥɳɢɧɚ ɫɬɟɧɵ ɪɚɜɧɚ: 
δɨɛɳ = 0,002 + 0,150+ 0,008 +0.05 = 0,210 ɦ, ɝɞɟ 0,05 ɬɨɥɳɢɧɚ ɜɨɡɞɭɲɧɨɣ 
ɩɪɨɫɥɨɣɤɢ. Ɉɤɨɧɱɚɬɟɥɶɧɨ ɩɪɢɧɢɦɚɟɦ ɬɨɥɳɢɧɭ ɫɬɟɧɵ 210 ɦɦ. 
 ɂɡɦ. Ʌɢɫɬ №ɞɨɤɭɦ. ɉɨɞɩɢɫɶ Ⱦɚɬɚ 
Ʌɢɫɬ 
19 Ⱦɉ – 08.05.01. ɉɁ 
1.9 ɋɟɣɫɦɨɭɫɬɨɣɱɢɜɨɫɬɶ ɡɞɚɧɢɹ 
Ɍɚɤ ɤɚɤ ɡɞɚɧɢɟ ɪɚɫɩɨɥɨɠɟɧɨ ɜ ɡɨɧɟ ɫ ɫɟɣɫɦɢɱɧɨɫɬɶɸ 7 ɛɚɥɥɨɜ, ɩɪɢ ɟɝɨ 
ɩɪɨɟɤɬɢɪɨɜɚɧɢɢ ɢ ɜɨɡɜɟɞɟɧɢɢ ɩɪɟɞɭɫɦɚɬɪɢɜɚɟɬɫɹ ɪɹɞ ɚɧɬɢɫɟɣɫɦɢɱɟɫɤɢɯ 
ɦɟɪɨɩɪɢɹɬɢɣ ɫɨɝɥɚɫɧɨ [8]. 
Ʉɨɧɫɬɪɭɤɰɢɟɣ, ɜɨɫɩɪɢɧɢɦɚɸɳɟɣ ɝɨɪɢɡɨɧɬɚɥɶɧɭɸ ɫɟɣɫɦɢɱɟɫɤɭɸ 
ɧɚɝɪɭɡɤɭ, ɫɥɭɠɢɬ ɤɚɪɤɚɫ. 
ɉɪɨɫɬɪɚɧɫɬɜɟɧɧɚɹ ɠɟɫɬɤɨɫɬɶ ɤɚɪɤɚɫɚ ɚɞɦɢɧɢɫɬɪɚɬɢɜɧɨ – ɛɵɬɨɜɨɝɨ 
ɤɨɪɩɭɫɚ, ɭɫɬɨɣɱɢɜɨɫɬɶ ɨɛɟɫɩɟɱɢɜɚɟɬɫɹ ɠɟɫɬɤɢɦ ɫɨɟɞɢɧɟɧɢɟɦ ɫɬɟɧ ɢ ɤɨɥɨɧɧ ɫ 
ɦɨɧɨɥɢɬɧɵɦɢ ɮɭɧɞɚɦɟɧɬɚɦɢ, ɠɟɫɬɤɨɫɬɶɸ ɫɚɦɢɯ ɫɬɟɧ ɢ ɤɨɥɨɧɧ, ɠɟɫɬɤɨɫɬɶɸ 
ɞɢɫɤɨɜ ɩɟɪɟɤɪɵɬɢɣ ɡɞɚɧɢɹ ɠɟɫɬɤɨ ɫɨɩɪɹɠɟɧɧɵɯ ɫɨ ɫɬɟɧɚɦɢ ɢ ɤɨɥɨɧɧɚɦɢ. 
Ʉɨɧɫɬɪɭɤɰɢɢ ɫɩɨɪɬɢɜɧɨɝɨ ɤɨɪɩɭɫɚ ɪɚɛɨɬɚɸɬ ɤɚɤ ɟɞɢɧɵɣ ɠɟɫɬɤɢɣ ɞɢɫɤ. 
Ɂɞɚɧɢɹ ɬɢɩɚ «ɏɨɧɤɨ» ɷɤɫɩɥɭɚɬɢɪɭɸɬɫɹ ɜ ɪɚɣɨɧɚɯ ɫ ɫɟɣɫɦɢɱɧɨɫɬɶɸ ɞɨ 9 
ɛɚɥɥɨɜ ɜɤɥɸɱɢɬɟɥɶɧɨ.   
1.10 ɉɪɨɬɢɜɨɩɨɠɚɪɧɵɟ ɬɪɟɛɨɜɚɧɢɹ 
ɉɪɨɟɤɬɢɪɭɟɦɨɟ ɡɞɚɧɢɟ ɨɬɧɨɫɢɬɫɹ ɤ ɤɥɚɫɫɭ Ɏ2.1 ɮɭɧɤɰɢɨɧɚɥɶɧɨɣ 
ɩɨɠɚɪɧɨɣ ɨɩɚɫɧɨɫɬɢ. ȼ ɫɜɹɡɢ ɫ ɷɬɢɦ ɩɪɢ ɩɪɨɟɤɬɢɪɨɜɚɧɢɢ ɢ ɫɬɪɨɢɬɟɥɶɫɬɜɟ 
ɞɨɥɠɧɵ ɛɵɬɶ ɩɪɟɞɭɫɦɨɬɪɟɧɵ ɦɟɪɵ ɩɨ ɩɪɟɞɭɩɪɟɠɞɟɧɢɸ ɜɨɡɧɢɤɧɨɜɟɧɢɹ 
ɩɨɠɚɪɚ, ɨɛɟɫɩɟɱɟɧɢɸ ɷɜɚɤɭɚɰɢɢ ɥɸɞɟɣ, ɧɟɪɚɫɩɪɨɫɬɪɚɧɟɧɢɸ ɨɝɧɹ. 
ɉɪɢ ɪɟɲɟɧɢɢ ɜɨɩɪɨɫɨɜ ɨɛ ɨɛɟɫɩɟɱɟɧɢɢ ɩɨɠɚɪɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ ɡɞɚɧɢɹ 
ɭɱɢɬɵɜɚɥɢɫɶ ɬɪɟɛɨɜɚɧɢɹ ɧɨɪɦɚɬɢɜɧɵɯ ɞɨɤɭɦɟɧɬɨɜ. 
Ɂɞɚɧɢɟ ɮɭɬɛɨɥɶɧɨɝɨ ɦɚɧɟɠɚ ɨɬɧɨɫɢɬɫɹ ɤɨ II ɫɬɟɩɟɧɢ ɨɝɧɟɫɬɨɣɤɨɫɬɢ 
ɫɨɝɥɚɫɧɨ [ͻ]. Ʉɥɚɫɫ ɩɨɠɚɪɧɨɣ ɨɩɚɫɧɨɫɬɢ ɡɞɚɧɢɹ - ɋ0 ɫɨɝɥɚɫɧɨ ɬɪɟɛɨɜɚɧɢɣ 
(ɬɚɛɥɢɰɚ 6.10[ͻ]). 
ȼ ɩɪɨɰɟɫɫɟ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɧɟɨɛɯɨɞɢɦɨ ɨɛɟɫɩɟɱɢɬɶ ɩɪɢɨɪɢɬɟɬɧɨɟ ɜɵɩɨɥɧɟɧɢɟ 
ɩɪɨɬɢɜɨɩɨɠɚɪɧɵɯ ɦɟɪɨɩɪɢɹɬɢɣ (ɩ. 4.5-4.6  [ͻ]), ɩɪɟɞɭɫɦɨɬɪɟɧɧɵɯ ɩɪɨɟɤɬɨɦ, 
ɪɚɡɪɚɛɨɬɚɧɧɵɦ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɞɟɣɫɬɜɭɸɳɢɦɢ ɧɨɪɦɚɬɢɜɧɵɦɢ ɞɨɤɭɦɟɧɬɚɦɢ 
ɩɨ ɩɨɠɚɪɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ ɢ ɭɬɜɟɪɠɞɟɧɧɵɦ ɜ ɭɫɬɚɧɨɜɥɟɧɧɨɦ ɩɨɪɹɞɤɟ. 
ȼ ɩɪɨɰɟɫɫɟ ɷɤɫɩɥɭɚɬɚɰɢɢ ɫɥɟɞɭɟɬ: 
 - ɨɛɟɫɩɟɱɢɬɶ ɫɨɞɟɪɠɚɧɢɟ ɡɞɚɧɢɹ ɢ ɫɨɫɬɨɹɧɢɟ ɫɬɪɨɢɬɟɥɶɧɵɯ ɤɨɧɫɬɪɭɤɰɢɣ ɜ 
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ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɬɪɟɛɨɜɚɧɢɹɦɢ ɩɪɨɟɤɬɧɨɣ ɢ ɬɟɯɧɢɱɟɫɤɨɣ ɞɨɤɭɦɟɧɬɚɰɢɢ ɧɚ ɧɢɯ; 
 - ɧɟ ɞɨɩɭɫɤɚɬɶ ɢɡɦɟɧɟɧɢɣ ɤɨɧɫɬɪɭɤɬɢɜɧɵɯ, ɨɛɴɟɦɧɨ-ɩɥɚɧɢɪɨɜɨɱɧɵɯ ɢ 
ɢɧɠɟɧɟɪɧɨ-ɬɟɯɧɢɱɟɫɤɢɯ ɪɟɲɟɧɢɣ ɛɟɡ ɩɪɨɟɤɬɚ, ɪɚɡɪɚɛɨɬɚɧɧɨɝɨ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ 
ɫ ɞɟɣɫɬɜɭɸɳɢɦɢ ɧɨɪɦɚɬɢɜɧɵɦɢ ɞɨɤɭɦɟɧɬɚɦɢ ɩɨ ɩɨɠɚɪɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ ɢ 
ɭɬɜɟɪɠɞɟɧɧɨɝɨ ɜ ɭɫɬɚɧɨɜɥɟɧɧɨɦ ɩɨɪɹɞɤɟ. 
- ɩɪɢ ɩɪɨɜɟɞɟɧɢɢ ɪɟɦɨɧɬɧɵɯ ɪɚɛɨɬ ɧɟ ɞɨɩɭɫɤɚɬɶ ɩɪɢɦɟɧɟɧɢɹ ɤɨɧɫɬɪɭɤɰɢɣ ɢ 
ɦɚɬɟɪɢɚɥɨɜ, ɧɟ ɨɬɜɟɱɚɸɳɢɯ ɩɪɨɬɢɜɨɩɨɠɚɪɧɵɦ ɬɪɟɛɨɜɚɧɢɹɦ. 
Ɂɞɚɧɢɟ ɮɭɬɛɨɥɶɧɨɝɨ ɦɚɧɟɠɚ ɨɫɧɚɳɟɧɨ ɚɜɬɨɦɚɬɢɱɟɫɤɢɦɢ ɭɫɬɚɧɨɜɤɚɦɢ 
ɩɨɠɚɪɨɬɭɲɟɧɢɹ ɧɚ ɛɚɡɟ ɪɨɛɨɬɢɡɢɪɨɜɚɧɧɵɯ ɩɨɠɚɪɧɵɯ ɤɨɦɩɥɟɤɫɨɜ (Ⱥɍɉ ɊɉɄ 
ɫ ɥɚɮɟɬɧɵɦɢ ɫɬɜɨɥɚɦɢ). 
ɋɨɝɥɚɫɧɨ ɬɪɟɛɨɜɚɧɢɹɦ ɩɨɠɚɪɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ ɞɥɹ ɬɟɚɬɪɚɥɶɧɨ-
ɡɪɟɥɢɳɧɵɯ ɢ ɫɩɨɪɬɢɜɧɵɯ ɩɪɟɞɩɪɢɹɬɢɣ ɱɢɫɥɨ ɧɟɩɪɟɪɵɜɧɵɯ ɦɟɫɬ ɜ ɪɹɞɭ 
ɬɪɢɛɭɧ ɩɪɢ ɞɜɭɫɬɨɪɨɧɧɟɣ ɷɜɚɤɭɚɰɢɢ ɫɨɫɬɚɜɥɹɟɬ ɧɟ ɛɨɥɟɟ 50.   ȼ ɫɨɨɬɜɟɬɫɬɜɢɢ 
ɫ ɷɬɢɦ ɩɨ ɜɫɟɣ ɞɥɢɧɟ ɬɪɢɛɭɧɵ ɭɬɪɚɢɜɚɟɬɫɹ 8 ɩɪɨɯɨɞɨɜ.  ɒɢɪɢɧɚ 
ɡɪɢɬɟɥɶɫɤɨɝɨ ɪɹɞɚ ɭɫɬɚɧɚɜɥɢɜɚɟɬɫɹ  1000 ɦɦ ( ɩɪɢ ɦɢɧɢɦɚɥɶɧɨ ɞɨɩɭɫɬɢɦɨɣ 
800 ɦɦ) Ƚɥɭɛɢɧɚ ɭɫɬɚɧɨɜɤɢ ɫɢɞɟɧɢɣ ɨɛɟɫɩɟɱɢɜɚɟɬ ɲɢɪɢɧɭ ɩɪɨɯɨɞɚ ɦɟɠɞɭ 
ɪɹɞɚɦɢ ɛɨɥɟɟ 0,45 ɦ.  
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2 Ʉɨɧɫɬɪɭɤɬɢɜɧɚɹ ɱɚɫɬɶ  
2.1 Ɉɛɳɟɟ ɨɩɢɫɚɧɢɟ ɤɨɧɫɬɪɭɤɰɢɣ ɡɞɚɧɢɹ 
Ʉɪɵɬɵɣ ɮɭɬɛɨɥɶɧɵɣ ɦɚɧɟɠ ɧɚ 3000 ɦɟɫɬ ɜ ɝɨɪɨɞɟ Ⱥɛɚɤɚɧɟ 
ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɫɨɱɟɬɚɧɢɟ ɛɨɥɶɲɟɩɪɨɥɟɬɧɨɝɨ ɫɩɨɪɬɢɜɧɨɝɨ ɤɨɪɩɭɫɚ ɢ 4-ɯ 
ɷɬɚɠɧɨɝɨ ɚɞɦɢɧɢɫɬɪɚɬɢɜɧɨ-ɛɵɬɨɜɨɝɨ ɤɨɪɩɭɫɚ (ɱɟɬɜɟɪɬɵɣ ɷɬɚɠ ɬɟɯɧɢɱɟɫɤɢɣ). 
Ⱥɞɦɢɧɢɫɬɪɚɬɢɜɧɨ – ɛɵɬɨɜɨɣ ɤɨɪɩɭɫ ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɦɨɧɨɥɢɬɧɨɟ 
ɠɟɥɟɡɨɛɟɬɨɧɧɨɟ ɤɚɪɤɚɫɧɨɟ ɡɞɚɧɢɟ ɫ ɲɚɝɨɦ ɤɨɥɨɧɧ 6 ɦ.  
ɋɩɨɪɬɢɜɧɵɣ ɤɨɪɩɭɫ ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɫɨɨɪɭɠɟɧɢɟ ɬɢɩɚ HONCO 
ɞɥɢɧɨɣ 135 ɦ ɢ ɲɢɪɢɧɨɣ 86 ɦ ɫ ɨɞɧɢɦ ɩɪɨɥɟɬɨɦ. Ɉɛɳɚɹ ɜɵɫɨɬɚ ɡɞɚɧɢɹ – 
28,730 ɦ. Ⱦɥɢɧɧɚ ɩɪɨɥɟɬɚ ɤɨɧɫɬɪɭɤɰɢɣ HONCO – 86 ɦ. 
Ɉɫɧɨɜɚ ɡɞɚɧɢɹ ɬɢɩɚ HONCO – ɷɬɨ ɫɬɚɥɶɧɵɟ ɜɨɥɧɢɫɬɵɟ 
ɩɪɨɮɢɥɢɪɨɜɚɧɧɵɟ ɥɢɫɬɵ ɲɢɪɢɧɨɣ ɨɞɢɧ ɦɟɬɪ ɢ ɝɥɭɛɢɧɨɣ ɪɢɮɥɟɧɢɹ 128 ɦɦ, 
ɩɪɢɦɟɧɹɟɦɵɟ ɤɚɤ ɨɫɧɨɜɧɵɟ ɧɟɫɭɳɢɟ ɤɨɧɫɬɪɭɤɰɢɢ, ɤɚɤ ɜ ɫɬɟɧɨɜɨɦ 
ɨɝɪɚɠɞɟɧɢɢ, ɬɚɤ ɢ ɜ ɩɨɤɪɵɬɢɢ. Ƚɥɚɜɧɨɟ ɪɢɮɥɟɧɢɟ ɥɢɫɬɚ ɨɛɟɫɩɟɱɢɜɚɟɬ ɨɛɳɭɸ 
ɫɬɚɛɢɥɶɧɨɫɬɶ ɫɟɤɰɢɢ ɩɪɢ ɫɠɚɬɢɢ, ɢɡɝɢɛɟ ɢɥɢ ɫɞɜɢɝɟ. ɉɪɨɦɟɠɭɬɨɱɧɨɟ 
ɜɬɨɪɨɫɬɟɩɟɧɧɨɟ ɪɢɮɥɟɧɢɟ ɨɛɟɫɩɟɱɢɜɚɟɬ ɦɟɫɬɧɭɸ ɭɫɬɨɣɱɢɜɨɫɬɶ ɤɚɠɞɨɣ 
ɝɥɚɜɧɨɣ ɫɟɤɰɢɢ.[36]  ȼ ɩɨɤɪɵɬɢɢ ɫɨɜɦɟɫɬɧɨ ɩɪɢɦɟɧɹɸɬɫɹ ɫɜɹɡɟɜɵɟ ɢ 
ɧɟɫɭɳɢɟ ɷɥɟɦɟɧɬɵ ɢɡ ɋ-ɨɛɪɚɡɧɵɯ ɯɨɥɨɞɧɨɝɧɭɬɵɯ ɩɪɨɮɢɥɟɣ. ɋɨɟɞɢɧɟɧɢɟ 
ɤɨɧɫɬɪɭɤɬɢɜɧɵɯ ɷɥɟɦɟɧɬɨɜ ɡɞɚɧɢɹ ɦɟɠɞɭ ɫɨɛɨɣ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɧɚ ɛɨɥɬɚɯ. 
ɍɬɟɩɥɢɬɟɥɶ ɫɬɟɧ – ɦɢɧɟɪɚɥɶɧɚɹ ɜɚɬɚ ISOVER, ɬɨɥɳɢɧɨɣ 150 ɦɦ, 
ɜɧɭɬɪɟɧɧɹɹ ɨɛɲɢɜɤɚ – ɰɟɦɟɧɬɧɨ-ɫɬɪɭɠɟɱɧɚɹ ɩɥɢɬɚ ɩɨ ɨɛɪɟɲɟɬɤɟ. 
ɍɬɟɩɥɢɬɟɥɶ ɩɨɤɪɵɬɢɹ – ɩɟɧɧɵɣ ɧɚɥɢɜɧɨɣ ISOVER PUH (KV-50), ɬɨɥɳɢɧɨɣ 
300 ɦɦ.  
Ʉɨɦɩɨɧɟɧɬɵ ɤɪɵɬɨɝɨ ɮɭɬɛɨɥɶɧɨɝɨ ɦɚɧɟɠɚ, ɡɚ ɢɫɤɥɸɱɟɧɢɟɦ 
ɫɬɪɭɤɬɭɪɧɵɯ ɪɚɦɧɵɯ ɷɥɟɦɟɧɬɨɜ ɞɥɹ ɫɬɟɧɨɜɵɯ ɩɪɨɟɦɨɜ ɹɜɥɹɸɬɫɹ ɷɥɟɦɟɧɬɚɦɢ 
ɯɨɥɨɞɧɨɣ ɮɨɪɦɨɜɤɢ. ȼɫɟ ɷɥɟɦɟɧɬɵ ɡɞɚɧɢɹ ɫɨɟɞɢɧɟɧɵ ɜɦɟɫɬɟ ɛɨɥɬɚɦɢ, ɫɜɚɪɤɚ 
ɧɟ ɬɪɟɛɭɟɬɫɹ.  
Ʉɪɨɜɥɹ ɢ ɩɨɬɨɥɨɤ ɢɡɝɨɬɨɜɥɟɧɵ ɢɡ 8 ɫɟɤɰɢɢ, ɫɨɟɞɢɧɟɧɧɵɯ ɦɟɠɞɭ ɫɨɛɨɣ 
ɜɧɚɯɥɟɫɬ ɬɪɟɦɹ ɪɹɞɚɦɢ ɛɨɥɬɨɜ ɞɢɚɦɟɬɪɨɦ 10 ɦɦ. 
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ɇɟɫɭɳɢɟ ɢ ɬɨɪɰɟɜɵɟ ɫɬɟɧɵ ɢɡɝɨɬɨɜɥɟɧɵ ɢɡ 3 ɫɟɤɰɢɣ ɭɫɬɚɧɨɜɥɟɧɧɵɯ 
ɜɟɪɬɢɤɚɥɶɧɨ. ɋɟɤɰɢɢ ɫɨɟɞɢɧɹɸɬɫɹ ɦɟɠɞɭ ɫɨɛɨɣ ɩɪɢ ɩɨɦɨɳɢ ɛɨɥɬɨɜ 
ɜɧɚɯɥɟɫɬ. ȼɧɢɡɭ ɫɬɟɧɨɜɵɟ ɫɟɤɰɢɢ ɩɪɢɫɨɟɞɢɧɹɸɬɫɹ ɤ ɜɧɟɲɧɢɦ ɢ ɜɧɭɬɪɟɧɧɢɦ 
ɜɟɞɭɳɢɦ ɨɫɧɨɜɚɧɢɹɦ ɫ ɩɨɦɨɳɶɸ ɛɨɥɬɨɜ (17 ɲɬ. ɧɚ ɨɞɧɭ ɫɟɤɰɢɸ). 
ȼɧɭɬɪɟɧɧɟɟ ɨɫɧɨɜɚɧɢɟ ɩɪɢɫɨɟɞɢɧɹɟɬɫɹ ɤ ɮɭɧɞɚɦɟɧɬɧɨɣ ɫɬɟɧɟ ɫ ɩɨɦɨɳɶɸ 
ɚɧɤɟɪɧɵɯ ɛɨɥɬɨɜ, ɪɚɫɩɨɥɨɠɟɧɧɵɯ ɧɚ ɪɚɫɫɬɨɹɧɢɢ 500 ɦɦ ɞɪɭɝ ɨɬ ɞɪɭɝɚ. 
ɋɬɟɧɨɜɵɟ, ɤɪɨɜɟɥɶɧɵɟ ɢ ɩɨɬɨɥɨɱɧɵɟ ɫɟɤɰɢɢ ɤɪɟɩɹɬɫɹ ɜɞɨɥɶ ɫɜɨɢɯ 
ɛɨɤɨɜ ɛɨɥɬɚɦɢ ɞɢɚɦɟɬɪɨɦ 10 ɦɦ, ɪɚɫɩɨɥɨɠɟɧɧɵɦɢ ɧɚ ɪɚɫɫɬɨɹɧɢɢ 200 ɦɦ 
ɞɪɭɝ ɨɬ ɞɪɭɝɚ. 
ɉɨɬɨɥɨɱɧɵɟ ɢ ɤɪɨɜɟɥɶɧɵɟ ɫɟɤɰɢɢ ɫɨɟɞɢɧɹɸɬɫɹ ɦɟɠɞɭ ɫɨɛɨɣ 
ɤɪɨɜɟɥɶɧɨɣ ɫɬɪɨɩɢɥɶɧɨɣ ɤɨɧɫɬɪɭɤɰɢɟɣ, ɤɨɬɨɪɚɹ ɫɨɫɬɨɢɬ ɢɡ ɪɚɫɤɨɫɨɜ, 
ɫɨɟɞɢɧɢɬɟɥɶɧɵɯ ɮɚɫɨɧɨɤ ɢ ɩɨɩɟɪɟɱɧɵɯ ɫɜɹɡɟɣ. ɋɨɟɞɢɧɢɬɟɥɶɧɵɟ ɮɚɫɨɧɤɢ ɢ 
ɪɚɫɤɨɫɵ ɪɚɫɩɨɥɚɝɚɟɬɫɹ ɫ ɲɚɝɨɦ ɜ 1 ɦ ɧɚ ɜɫɸ ɞɥɢɧɭ ɡɞɚɧɢɹ.  
Ɋɚɫɤɨɫɵ – ɷɬɨ ɫɬɪɭɤɬɭɪɧɵɣ ɷɥɟɦɟɧɬɵ ɯɨɥɨɞɧɨɣ ɮɨɪɦɨɜɤɢ ɲɥɹɩɧɨɣ 
ɮɨɪɦɵ, ɫɨɟɞɢɧɹɸɬɫɹ ɫ ɮɚɫɨɧɤɚɦɢ ɫ ɩɨɦɨɳɶɸ ɛɨɥɬɨɜ ɞɢɚɦɟɬɪɨɦ 16 ɦɦ.  
ɋɨɟɞɢɧɢɬɟɥɶɧɵɟ ɮɚɫɨɧɤɢ – ɫɬɪɭɤɬɭɪɧɵɣ ɷɥɟɦɟɧɬ ɯɨɥɨɞɧɨɣ ɮɨɪɦɨɜɤɢ 
ɮɨɪɦɨɣ «L», ɤɪɟɩɹɬɫɹ ɤ ɤɪɨɜɟɥɶɧɵɦ ɢ ɩɨɬɨɥɨɱɧɵɦ ɫɟɤɰɢɹɦ ɫ ɩɨɦɨɳɶɸ 
ɛɨɥɬɨɜ ɞɢɚɦɟɬɪɨɦ 10 ɦɦ, ɪɚɫɩɨɥɨɠɟɧɧɵɯ ɧɚ ɪɚɫɫɬɨɹɧɢɢ 200 ɦɦ ɞɪɭɝ ɨɬ 
ɞɪɭɝɚ. 
ɉɨɩɟɪɟɱɧɵɟ ɫɜɹɡɢ – ɫɬɪɭɤɬɭɪɧɵɣ ɷɥɟɦɟɧɬ ɯɨɥɨɞɧɨɣ ɮɨɪɦɨɜɤɢ ɜ ɮɨɪɦɟ 
«Z». ɉɪɢɫɨɟɞɢɧɹɸɬɫɹ ɩɨ ɞɜɟ ɲɬɭɤɢ  ɤ ɮɚɫɨɧɤɚɦ ɤɪɨɜɟɥɶɧɵɯ ɫɟɤɰɢɣ ɢ ɩɨ 
ɨɞɧɨɣ ɲɬɭɤɟ ɤ ɮɚɫɨɧɤɚɦ ɩɨɬɨɥɨɱɧɵɯ ɫɟɤɰɢɣ. 
ɋɬɪɭɤɬɭɪɧɵɟ ɤɪɨɜɟɥɶɧɵɟ ɫɟɤɰɢɢ, ɫɨɟɞɢɧɟɧɧɵɟ ɜɦɟɫɬɟ, ɨɛɪɚɡɭɸɬ 
ɤɪɨɜɟɥɶɧɭɸ ɦɟɦɛɪɚɧɭ. Ɍɚɤɢɦ ɠɟ ɨɛɪɚɡɨɦ ɩɨɬɨɥɨɱɧɚɹ ɦɟɦɛɪɚɧɚ ɮɨɪɦɢɪɭɟɬɫɹ 
ɢɡ ɩɨɬɨɥɨɱɧɵɯ ɫɟɤɰɢɣ.  
ɋ ɨɛɨɢɯ ɤɨɧɰɨɜ ɡɞɚɧɢɹ, ɤɪɨɜɟɥɶɧɵɟ ɢ ɩɨɬɨɥɨɱɧɵɟ ɫɟɤɰɢɢ 
ɩɪɢɫɨɟɞɢɧɹɸɬɫɹ ɤ ɧɟɫɭɳɢɦ ɫɬɟɧɨɜɵɦ ɫɟɤɰɢɹɦ. Ʉɪɚɣ ɫɟɤɰɢɣ ɩɪɟɞɜɚɪɢɬɟɥɶɧɨ 
ɨɛɪɟɡɚɧ, ɫɮɨɪɦɢɪɨɜɚɧ ɢ ɩɟɪɮɨɪɢɪɨɜɚɧ ɞɥɹ ɞɚɧɧɨɝɨ ɫɨɟɞɢɧɟɧɢɹ.  
ɋɟɤɰɢɢ ɬɨɪɰɟɜɵɯ ɫɬɟɧ ɩɪɢɫɨɟɞɢɧɹɸɬɫɹ ɤ ɛɨɤɚɦ ɤɪɨɜɟɥɶɧɵɯ ɢ 
ɩɨɬɨɥɨɱɧɵɯ ɫɟɤɰɢɣ. ɇɚ ɭɪɨɜɧɟ ɩɨɬɨɥɤɚ ɩɨɬɨɥɨɱɧɵɣ ɫɨɟɞɢɧɢɬɟɥɶ 
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ɩɪɢɫɨɟɞɢɧɟɧ ɤ ɩɨɬɨɥɨɱɧɵɦ ɫɟɤɰɢɹɦ ɛɨɥɬɚɦɢ ɞɢɚɦɟɬɪɨɦ 10 ɦɦ, 
ɪɚɫɩɨɥɨɠɟɧɧɵɦɢ ɧɚ ɪɚɫɫɬɨɹɧɢɢ 200 ɦɦ ɞɪɭɝ ɨɬ ɞɪɭɝɚ, ɢ ɤ ɫɟɤɰɢɹɦ ɬɨɪɰɟɜɵɯ 
ɫɬɟɧ 17 ɛɨɥɬɚɦɢ ɞɢɚɦɟɬɪɨɦ 10 ɦɦ ɧɚ ɲɢɪɢɧɭ ɫɟɤɰɢɢ. ɇɚ ɭɪɨɜɧɟ ɤɪɨɜɥɢ ɞɥɹ 
ɫɨɟɞɢɧɟɧɢɹ ɢɫɩɨɥɶɡɭɸɬɫɹ ɜɧɭɬɪɟɧɧɢɟ ɢ ɜɧɟɲɧɢɟ ɭɝɨɥɤɢ. 
ɍɫɬɨɣɱɢɜɨɫɬɶ ɩɚɧɟɥɟɣ ɨɛɟɫɩɟɱɢɜɚɟɬɫɹ ɨɫɨɛɟɧɧɨɫɬɹɦɢ ɢɯ ɫɬɪɭɤɬɭɪɵ. 
Ɉɫɧɨɜɧɨɟ ɪɢɮɥɟɧɢɟ ɨɛɟɫɩɟɱɢɜɚɟɬ ɨɛɳɭɸ ɫɬɚɛɢɥɶɧɨɫɬɶ ɫɟɤɰɢɢ ɩɪɢ 
ɤɨɦɩɪɟɫɢɢ, ɫɝɢɛɚɧɢɢ ɢɥɢ ɫɞɜɢɝɟ; ɦɟɧɶɲɟɟ ɜɬɨɪɨɫɬɟɩɟɧɧɨɟ ɪɢɮɥɟɧɢɟ 
ɨɛɟɫɩɟɱɢɜɚɟɬ ɦɟɫɬɧɭɸ ɫɬɚɛɢɥɶɧɨɫɬɶ ɤɚɠɞɨɣ ɱɚɫɬɢ ɫɟɤɰɢɢ. 
ɍɫɬɨɣɱɢɜɨɫɬɶ ɡɞɚɧɢɹ ɜ ɰɟɥɨɦ ɨɛɟɫɩɟɱɢɜɚɟɬɫɹ ɫɢɫɬɟɦɨɣ ɮɚɯɜɟɪɤɨɜ ɢ 
ɧɟɫɭɳɢɦɢ ɫɬɟɧɚɦɢ.  
ȼɧɭɬɪɟɧɧɢɣ ɦɟɬɚɥɥɨɤɚɪɤɚɫ (ɮɚɯɜɟɪɤɨɜɚɹ ɫɢɫɬɟɦɚ) – ɩɪɨɤɚɬɧɵɟ 
ɞɜɭɬɚɜɪɵ. ȼɫɟ ɦɟɬɚɥɥɨɤɨɧɫɬɪɭɤɰɢɢ ɤɚɪɤɚɫɚ – ɡɚɜɨɞɫɤɨɝɨ ɢɡɝɨɬɨɜɥɟɧɢɹ. 
ɂɡɝɨɬɨɜɥɟɧɢɟ ɢ ɦɨɧɬɚɠ ɤɨɧɫɬɪɭɤɰɢɣ ɜɵɩɨɥɧɹɸɬɫɹ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫɨ [24] 
ɢ[25]. 
ȼɟɪɬɢɤɚɥɶɧɵɟ ɧɚɝɪɭɡɤɢ, ɩɟɪɟɧɨɫɢɦɵɟ ɫɢɫɬɟɦɨɣ ɤɪɨɜɟɥɶɧɵɯ 
ɤɨɧɫɬɪɭɤɰɢɣ ɩɟɪɟɞɚɸɬɫɹ ɧɚ ɧɟɫɭɳɢɟ ɛɨɤɨɜɵɟ ɫɬɟɧɵ, ɤɨɬɨɪɵɟ ɜ ɫɜɨɸ ɨɱɟɪɟɞɶ 
ɫɨɟɞɢɧɹɸɬɫɹ ɬɨɪɰɟɜɵɦɢ ɫɬɟɧɚɦɢ.[38] 
ɋɬɟɧɵ ɡɞɚɧɢɹ ɨɛɟɫɩɟɱɢɜɚɸɬ ɩɨɩɟɪɟɱɧɭɸ ɫɬɚɛɢɥɶɧɨɫɬɶ ɡɞɚɧɢɹ, 
ɩɪɨɬɢɜɨɫɬɨɹ ɝɨɪɢɡɨɧɬɚɥɶɧɨɣ ɩɨɩɟɪɟɱɧɨɣ ɫɢɥɟ ɨɬ ɩɨɬɨɥɤɚ. ɋɬɟɧɵ ɢ 
ɩɨɬɨɥɨɤɡɞɚɧɢɹ ɜɵɫɬɭɩɚɸɬ ɤɚɤ ɞɢɚɮɪɚɝɦɚ. ɉɪɨɞɨɥɶɧɨɟ ɫɦɟɳɟɧɢɟ 
ɢɫɤɥɸɱɚɟɬɫɹ ɡɚ ɫɱɟɬ ɫɨɟɞɢɧɟɧɢɹ ɩɨɬɨɥɨɱɧɵɯ ɫɟɤɰɢɣ ɫ ɬɨɪɰɟɜɵɦɢ.  ɉɨɬɨɥɨɤ 
ɜɵɫɬɭɩɚɟɬ ɜ ɪɨɥɢ «ɠɟɫɬɤɨɝɨ ɞɢɫɤɚ».  ɉɨɬɨɥɨɱɧɵɟ ɢ ɤɪɨɜɟɥɶɧɵɟ ɫɟɤɰɢɢ 
ɫɨɟɞɢɧɟɧɵ  ɫ ɧɟɫɭɳɢɦɢ ɢ ɬɨɪɰɟɜɵɦɢ  ɫɬɟɧɨɜɵɦɢ ɫɟɤɰɢɹɦɢ ɩɨ ɜɫɟɦɭ 
ɩɟɪɢɦɟɬɪɭ. Ɍɨɪɰɟɜɵɟ ɫɬɟɧɵ ɪɚɛɨɬɚɸɬ ɤɚɤ ɫɜɹɡɢ ɠɟɫɬɤɨɫɬɢ. [36], [38] 
2.2  Ɇɚɬɟɪɢɚɥɵ ɤɨɧɫɬɪɭɤɰɢɣ ɋɄ 
Ⱦɥɹ ɧɟɫɭɳɢɯ ɤɨɧɫɬɪɭɤɰɢɣ ɡɞɚɧɢɹ ɩɪɢɧɹɬɵ ɫɥɟɞɭɸɳɢɟ ɫɬɚɥɢ. 
ɋɟɤɰɢɢ ɩɨɬɨɥɤɚ ɢ ɤɪɨɜɥɢ – ɫɬɚɥɶ ɋ345-3: 
Ry = 345 Mɉa,  
Ru = 450 Mɉa. 
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ɋɬɟɧɨɜɵɟ ɫɟɤɰɢɢ – ɫɬɚɥɶ ɋ285: 
Ry = 275 Mɉa,  
Ru = 380 Mɉa. 
Ɋɚɫɩɨɪɤɢ, ɮɚɫɨɧɤɢ ɢ ɩɨɩɟɪɟɱɧɵɟ ɫɜɹɡɢ – ɫɬɚɥɶ ɋ255: 
Ry = 255 Mɉa,  
Ru = 360 Mɉa 
ȼɟɬɪɨɜɵɟ ɤɨɥɨɧɧɵ ɢ ɛɚɥɤɢ – ɫɬɚɥɶ ɋ345: 
Ry = 345 Mɉa,  
Ru = 450 Mɉa. 
Ȼɨɥɬɨɜɵɟ ɫɨɟɞɢɧɟɧɢɹ ɜɵɩɨɥɧɟɧɵ ɧɚ ɛɨɥɬɚɯ Ɇ10 ɢ Ɇ16 ɩɨ [26]. 
Ɏɢɡɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɦɚɬɟɪɢɚɥɨɜ ɞɥɹ ɫɬɚɥɶɧɵɯ ɤɨɧɫɬɪɭɤɰɢɣ ɩɪɢɧɹɬɵ 
ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɬɚɛɥɢɰɟɣ Ƚ.10 [14] 
– ɩɥɨɬɧɨɫɬɶ ρ = 7850 ɤɝ/ɦ3; 
– ɤɨɷɮɮɢɰɢɟɧɬ ɥɢɧɟɣɧɨɝɨ ɪɚɫɲɢɪɟɧɢɹ α = 0,12∙10-4 ºɋ-1; 
– ɦɨɞɭɥɶ ɭɩɪɭɝɨɫɬɢ ȿ = 2,06∙105 Ɇɉɚ; 
– ɦɨɞɭɥɶ ɫɞɜɢɝɚ G = 0,79∙105 Ɇɉɚ; 
– ɤɨɷɮɮɢɰɢɟɧɬ ɩɨɩɟɪɟɱɧɨɣ ɞɟɮɨɪɦɚɰɢɢ (ɉɭɚɫɫɨɧɚ) ν = 0,3. 
Ʉɨɧɫɬɪɭɤɰɢɢ ɤɨɦɩɥɟɤɬɚ ɛɵɫɬɪɨɜɨɡɜɨɞɢɦɵɯ ɥɟɝɤɢɯ ɫɬɚɥɶɧɵɯ 
ɤɨɧɫɬɪɭɤɰɢɣ ɞɥɹ ɫɛɨɪɧɨ-ɪɚɡɛɨɪɧɵɯ ɡɞɚɧɢɣ «HONCO» ɫɨɨɬɜɟɬɫɬɜɭɸɬ 
ɬɪɟɛɨɜɚɧɢɹɦ Ɍɍ 5284-003-02495282-04. 
2.3 Ɋɚɫɱɟɬɧɚɹ ɫɯɟɦɚ ɡɞɚɧɢɹ 
ȼ ɤɚɱɟɫɬɜɟ ɪɚɫɱɟɬɧɨɣ ɦɨɞɟɥɢ ɤɚɪɤɚɫɚ ɡɞɚɧɢɹ ɢɫɩɨɥɶɡɨɜɚɧɚ 
ɩɪɨɫɬɪɚɧɫɬɜɟɧɧɚɹ ɨɛɨɥɨɱɟɱɧɨ-ɫɬɟɪɠɧɟɜɚɹ ɤɨɧɟɱɧɨ-ɷɥɟɦɟɧɬɧɚɹ ɦɨɞɟɥɶ 
(ɪɢɫɭɧɨɤ 2.1). ɉɪɢ ɟɟ ɪɚɡɪɚɛɨɬɤɟ ɛɵɥɢ ɩɪɢɧɹɬɵ ɫɥɟɞɭɸɳɢɟ ɞɨɩɭɳɟɧɢɹ: 
1) ȼ ɪɚɫɱɟɬɧɭɸ ɦɨɞɟɥɶ ɤɚɪɤɚɫɚ ɜɜɟɞɟɧɵ ɬɨɥɶɤɨ ɧɟɫɭɳɢɟ 
ɤɨɧɫɬɪɭɤɬɢɜɧɵɟ ɷɥɟɦɟɧɬɵ. 
2) ɉɪɢ ɨɩɪɟɞɟɥɟɧɢɢ ɭɫɢɥɢɣ ɜ ɷɥɟɦɟɧɬɚɯ ɤɚɪɤɚɫɚ ɡɞɚɧɢɹ ɩɪɟɧɟɛɪɟɝɚɥɢɫɶ 
ɷɮɮɟɤɬɵ ɮɢɡɢɱɟɫɤɨɣ ɢ ɝɟɨɦɟɬɪɢɱɟɫɤɨɣ ɧɟɥɢɧɟɣɧɨɫɬɢ. 
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3) Ⱦɟɮɨɪɦɚɬɢɜɧɨɫɬɶ ɭɩɪɭɝɨɝɨ ɝɪɭɧɬɨɜɨɝɨ ɨɫɧɨɜɚɧɢɹ ɜ ɪɚɫɱɟɬɚɯ ɧɟ 
ɭɱɢɬɵɜɚɥɚɫɶ. ȼɫɟ ɨɩɨɪɧɵɟ ɡɚɤɪɟɩɥɟɧɢɹ ɩɪɢɧɹɬɵ ɚɛɫɨɥɸɬɧɨ ɠɟɫɬɤɢɦɢ. 
4) Ɋɟɚɥɶɧɵɟ ɜɨɥɧɢɫɬɵɟ ɫɬɚɥɶɧɵɟ ɥɢɫɬɵ ɜ ɪɚɫɱɟɬɟ ɪɚɫɫɦɚɬɪɢɜɚɸɬɫɹ ɤɚɤ 
ɷɤɜɢɜɚɥɟɧɬɧɵɟ ɫɥɨɢɫɬɵɟ ɨɛɨɥɨɱɤɢ. 
5) ɉɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɶ ɜɨɡɜɟɞɟɧɢɹ ɡɞɚɧɢɹ ɜ ɪɚɫɱɟɬɟ ɤɚɪɤɚɫɚ 
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2.4 Ƚɟɨɦɟɬɪɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɷɥɟɦɟɧɬɨɜ 
Ƚɟɨɦɟɬɪɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɧɟɫɭɳɢɯ ɤɨɧɫɬɪɭɤɰɢɣ ɡɞɚɧɢɹ 
ɩɪɢɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɟ. 
 
Ɍɚɛɥɢɰɚ 2.1 – Ƚɟɨɦɟɬɪɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɧɟɫɭɳɢɯ ɤɨɧɫɬɪɭɤɰɢɣ 
ɇɚɢɦɟɧɨɜɚɧɢɟ 
ɷɥɟɦɟɧɬɚ ɗɫɤɢɡ 




(t = 1,367** ɦɦ) 
(Ɍɍ 5284-003-
02495282-04)   
17,46 
(16,72) 397,7 – 13 
ɋɬɚɥɶɧɚɹ ɫɟɤɰɢɹ 
(t = 1,897** ɦɦ)  
(Ɍɍ 5284-003-
02495282-04)   
24,35 
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ɇɚɢɦɟɧɨɜɚɧɢɟ 
ɷɥɟɦɟɧɬɚ ɗɫɤɢɡ 

















34,79 623 9504 6 
 
Ɍɚɤ ɤɚɤ ɫɬɪɭɤɬɭɪɧɚɹ ɫɟɤɰɢɹ ɢɦɟɟɬ ɪɚɡɥɢɱɧɵɟ ɠɟɫɬɤɨɫɬɢ ɜɞɨɥɶ ɢ 
ɩɨɩɟɪɟɤ ɜɨɥɧ, ɬɨ ɨɧɚ ɦɨɞɟɥɢɪɭɟɬɫɹ ɤɚɤ ɨɪɬɨɬɪɨɩɧɚɹ ɨɛɨɥɨɱɤɚ.  
 
Ɋɢɫɭɧɨɤ 2.2 – Ƚɟɨɦɟɬɪɢɱɟɫɤɢɟ ɩɚɪɚɦɟɬɪɵ ɫɬɟɧ 
 
Ɋɢɫɭɧɨɤ 2.3 – Ƚɟɨɦɟɬɪɢɱɟɫɤɢɟ ɩɚɪɚɦɟɬɪɵ ɩɨɬɨɥɤɚ ɢ ɤɪɨɜɥɢ 
 ɂɡɦ. Ʌɢɫɬ №ɞɨɤɭɦ. ɉɨɞɩɢɫɶ Ⱦɚɬɚ 
Ʌɢɫɬ 
29 Ⱦɉ – 08.05.01. ɉɁ 
2.5 ɇɚɝɪɭɡɤɢ, ɞɟɣɫɬɜɭɸɳɢɟ ɧɚ ɧɟɫɭɳɢɟ ɤɨɧɫɬɪɭɤɰɢɢ ɡɞɚɧɢɹ 
ɇɚ ɧɟɫɭɳɢɟ ɤɨɧɫɬɪɭɤɰɢɢ ɡɞɚɧɢɹ ɞɟɣɫɬɜɭɸɬ ɩɨɫɬɨɹɧɧɵɟ (ɫɨɛɫɬɜɟɧɧɵɣ 
ɜɟɫ, ɧɚɝɪɭɡɤɚ ɨɬ ɢɧɠɟɧɟɪɧɵɯ ɤɨɦɦɭɧɢɤɚɰɢɣ ɢ ɭɬɟɩɥɢɬɟɥɹ) ɢ ɜɪɟɦɟɧɧɵɟ 
(ɜɪɟɦɟɧɧɚɹ ɧɚɝɪɭɡɤɚ ɧɚ ɱɟɪɞɚɱɧɨɟ ɩɟɪɟɤɪɵɬɢɟ, ɫɧɟɝɨɜɵɟ, ɜɟɬɪɨɜɵɟ, 
ɬɟɦɩɟɪɚɬɭɪɧɵɟ) ɧɚɝɪɭɡɤɢ. Ɋɚɫɱɟɬ ɧɨɪɦɚɬɢɜɧɵɯ ɢ ɪɚɫɱɟɬɧɵɯ ɧɚɝɪɭɡɨɤ 
ɩɪɢɜɟɞɟɧ ɧɢɠɟ. 
Ɋɚɫɱɟɬɧɵɟ ɧɚɝɪɭɡɤɢ ɭɦɧɨɠɚɟɦ ɧɚ ɤɨɷɮɮɢɰɢɟɧɬ ɧɚɞɟɠɧɨɫɬɢ ɩɨ 
ɨɬɜɟɬɫɬɜɟɧɧɨɫɬɢ. ȼ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɬɪɟɛɨɜɚɧɢɹɦɢ «Ɍɟɯɧɢɱɟɫɤɨɝɨ ɪɟɝɥɚɦɟɧɬɚ 
ɨ ɛɟɡɨɩɚɫɧɨɫɬɢ ɡɞɚɧɢɣ ɢ ɫɨɨɪɭɠɟɧɢɣ ɊɎ» Ɏɟɞɟɪɚɥɶɧɨɝɨ ɡɚɤɨɧɚ №384-ɎɁ ɨɬ 
30 ɞɟɤɚɛɪɹ 2009ɤɪɵɬɵɣ ɦɚɧɟɠ ɢɦɟɟɬ ɧɨɪɦɚɥɶɧɵɣ ɭɪɨɜɟɧɶ ɨɬɜɟɬɫɬɜɟɧɧɨɫɬɢ ɫ 
ɤɨɷɮɮɢɰɢɟɧɬɨɦ ɧɚɞɟɠɧɨɫɬɢ ɩɨ ɨɬɜɟɬɫɬɜɟɧɧɨɫɬɢ γn = 1,0. 
2.5.1 ɉɨɫɬɨɹɧɧɵɟ ɧɚɝɪɭɡɤɢ 
ȼ ɫɨɫɬɚɜ ɩɨɫɬɨɹɧɧɨɣ ɧɚɝɪɭɡɤɢ ɜɤɥɸɱɟɧɵ ɫɨɛɫɬɜɟɧɧɵɣ ɜɟɫ ɧɟɫɭɳɢɯ 
ɤɨɧɫɬɪɭɤɰɢɣ, ɧɚɝɪɭɡɤɚ ɨɬ ɢɧɠɟɧɟɪɧɵɯ ɤɨɦɦɭɧɢɤɚɰɢɣ, ɧɚɝɪɭɡɤɚ ɨɬ 
ɭɬɟɩɥɢɬɟɥɹ ɧɚ ɫɬɟɧɵ (ISOVER, t = 150 ɦɦ,γ = 3,17 ɤɝ/ɦ2), ɧɚɝɪɭɡɤɚ ɨɬ 
ɭɬɟɩɥɢɬɟɥɹ ɧɚ ɩɨɬɨɥɨɤ  (ISOVERPUH (KV-50), t = 300 ɦɦ,γ = 50 ɤɝ/ɦ3).  
ɇɚɝɪɭɡɤɚ ɨɬ ɫɨɛɫɬɜɟɧɧɨɝɨ ɜɟɫɚ ɫɬɟɪɠɧɟɜɵɯ ɷɥɟɦɟɧɬɨɜ ɡɚɞɚɟɬɫɹ 
ɚɜɬɨɦɚɬɢɱɟɫɤɢ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɡɚɞɚɧɧɵɦɢ ɩɥɨɬɧɨɫɬɹɦɢ. Ⱦɥɹ ɦɚɬɟɪɢɚɥɨɜ 
ɫɬɟɪɠɧɟɣ ɭɤɚɡɚɧɚ ɪɚɫɱɟɬɧɚɹ ɩɥɨɬɧɨɫɬɶ ρ = ρn ∙ γf ∙ γn = 7,85 ∙ 1,05 ∙ 1,0 = 8,24 
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ɋɨɛɫɬɜɟɧɧɵɣ ɜɟɫ ɫɬɟɧɨɜɵɯ ɩɚɧɟɥɟɣ 
(A = 17,46 ɫɦ2,γ = 7850 




ɋɨɛɫɬɜɟɧɧɵɣ ɜɟɫ ɤɪɨɜɟɥɶɧɵɯ ɢ 
ɩɨɬɨɥɨɱɧɵɯ ɩɚɧɟɥɟɣ  
(A = 24,35 ɫɦ2,γ = 7850 ɤɝ/ɦ3, 
p = 0,002435∙7850 = 19,1 ɤɝ/ɦ2) 
0,191 1,05 0,200 
ɇɚɝɪɭɡɤɚ ɨɬ ɢɧɠɟɧɟɪɧɵɯ 
ɤɨɦɦɭɧɢɤɚɰɢɣ 0,192 1,3 0,249 
ɇɚɝɪɭɡɤɚ ɨɬ ɭɬɟɩɥɢɬɟɥɹ ɧɚ ɫɬɟɧɵ 
(MBI-FSK, t = 250 ɦɦ,p = 3,17 ɤɝ/ɦ2) 0,032 1,3 0,0416 
ɇɚɝɪɭɡɤɚ ɨɬ ɭɬɟɩɥɢɬɟɥɹ ɧɚ ɩɨɬɨɥɨɤ  
(ISOVERPUH (KV-50), t = 300 
ɦɦ,γ = 50 ɤɝ/ɦ3, p = 50∙0,3 = 15,0 
ɤɝ/ɦ2) 
0,150 1,3 0,195 
II ȼɪɟɦɟɧɧɚɹ 
ȼɪɟɦɟɧɧɚɹ ɧɚɝɪɭɡɤɚ ɧɚ ɱɟɪɞɚɱɧɨɟ 
ɩɟɪɟɤɪɵɬɢɟ ɫɨɝɥɚɫɧɨ ɋɉ 
0,7 1,3 0,91 
ɋɧɟɝɨɜɚɹ  
Sg = 1,0 ɤɇ 1,0 1,3 1,3 
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2.5.2 ɋɧɟɝɨɜɚɹ ɧɚɝɪɭɡɤɚ 
Ⱥɛɚɤɚɧ ɨɬɧɨɫɢɬɫɹ ɤ II ɫɧɟɝɨɜɨɦɭ ɪɚɣɨɧɭ. ɋɨɝɥɚɫɧɨ ɬɚɛɥɢɰɵ 10.1 [11] 
ɪɚɫɱɟɬɧɨɟ ɡɧɚɱɟɧɢɟ ɜɟɫɚ ɫɧɟɝɨɜɨɝɨ ɩɨɤɪɨɜɚ ɧɚ 1 ɦ2 ɩɨɜɟɪɯɧɨɫɬɢ ɞɥɹ II 
ɫɧɟɝɨɜɨɝɨ ɪɚɣɨɧɚ ɫɨɫɬɚɜɥɹɟɬ Sg = 1,0 ɤɇ/ɦ2. ɋ ɭɱɟɬɨɦ γn = 1,0 ɢ γf = 1,3   – 
S = 1,0∙1,0 ∙1,3 = 1,3ɤɇ/ɦ2 . 
Ɍɚɤ ɤɚɤ ɦɚɤɫɢɦɚɥɶɧɵɣ ɭɤɥɨɧ ɤɪɨɜɥɢ ɧɟ ɩɪɟɜɵɲɚɟɬ 30º, ɬɨ 
ɪɚɫɫɦɚɬɪɢɜɚɟɦ ɤɪɨɜɥɸ ɤɚɤ ɞɜɭɯɫɤɚɬɧɭɸ. ɉɪɢɧɢɦɚɟɦ ɬɪɢ ɜɚɪɢɚɧɬɚ 
ɡɚɝɪɭɠɟɧɢɹ ɫɨɝɥɚɫɧɨ ɩɪɢɥɨɠɟɧɢɹ Ƚ.1 [11] 
 
Ɋɢɫɭɧɨɤ 2.4– ɋɯɟɦɵ ɡɚɝɪɭɠɟɧɢɹ ɫɧɟɝɨɜɨɣ ɧɚɝɪɭɡɤɨɣ 
2.5.3 ȼɟɬɪɨɜɚɹ ɧɚɝɪɭɡɤɚ 
ɇɨɪɦɚɬɢɜɧɨɟ ɡɧɚɱɟɧɢɟ ɜɟɬɪɨɜɨɣ ɧɚɝɪɭɡɤɢ ɨɩɪɟɞɟɥɹɥɨɫɶ ɩɨ ɩ. 11.1 [11] 
ɤɚɤ ɫɭɦɦɚ ɫɪɟɞɧɟɣ wm ɢ ɩɭɥɶɫɚɰɢɨɧɧɨɣ wp ɫɨɫɬɚɜɥɹɸɳɢɯ: 
w = wm + wp 
ɋɪɟɞɧɹɹ ɫɨɫɬɚɜɥɹɸɳɚɹ ɜɟɬɪɨɜɨɣ ɧɚɝɪɭɡɤɢ ɨɩɪɟɞɟɥɹɥɚɫɶ ɩɨ ɮɨɪɦɭɥɟ 
(11.2): 
wm = w0 ∙ k(ze) ∙ c 
ɝɞɟ w0 – ɧɨɪɦɚɬɢɜɧɨɟ ɡɧɚɱɟɧɢɟ ɜɟɬɪɨɜɨɝɨ ɞɚɜɥɟɧɢɹ (III ɜɟɬɪɨɜɨɣ ɪɚɣɨɧ, 
w0 = 0,38 ɤɉɚ); 
k – ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ ɢɡɦɟɧɟɧɢɟ ɜɟɬɪɨɜɨɝɨ ɞɚɜɥɟɧɢɹ ɩɨ 
ɜɵɫɨɬɟ ze (ɬɚɛɥ. 11.2, ɬɢɩ ɦɟɫɬɧɨɫɬɢ ȼ – ɝɨɪɨɞɫɤɚɹ ɡɚɫɬɪɨɣɤɚ); 
ze – ɷɤɜɢɜɚɥɟɧɬɧɚɹ ɜɵɫɨɬɚ, ɩɪɢ h<d → ze = h = 15 ɦ (ɩ. 11.1.5); 
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d – ɪɚɡɦɟɪ ɡɞɚɧɢɹ ɜ ɧɚɩɪɚɜɥɟɧɢɢ, ɩɟɪɩɟɧɞɢɤɭɥɹɪɧɨɦ ɪɚɫɱɟɬɧɨɦɭ 
ɧɚɩɪɚɜɥɟɧɢɸ ɜɟɬɪɚ (ɩɨɩɟɪɟɱɧɵɣ ɪɚɡɦɟɪ); 
h – ɜɵɫɨɬɚ ɡɞɚɧɢɹ; 
c – ɚɷɪɨɞɢɧɚɦɢɱɟɫɤɢɣ ɤɨɷɮɮɢɰɢɟɧɬ (ɪɢɫɭɧɨɤ 2.5): 
ɫɟA  = – 1,0; ɫɟȼ  = – 0,8; ɫɟɋ  = – 0,5 – ɛɨɤɨɜɵɟ ɫɬɟɧɵ (ȼ.2); 
ɫɟD  = + 0,8 – ɧɚɜɟɬɪɟɧɧɵɟ ɤɨɧɫɬɪɭɤɰɢɢ (ȼ.2); 
ɫɟE  = – 0,5 – ɩɨɞɜɟɬɪɟɧɧɵɟ ɤɨɧɫɬɪɭɤɰɢɢ (ȼ.2); 
ɫɟ1  = – 1,2; ɫɟ2  = – 0,8; ɫɟ3  = – 0,4 – ɩɨɤɪɵɬɢɟ (ȼ.3). 
 
Ɋɢɫɭɧɨɤ 2.5 – ɋɯɟɦɵ ɡɚɝɪɭɠɟɧɢɹ ɜɟɬɪɨɜɨɣ ɧɚɝɪɭɡɤɨɣ  
 
ɉɭɥɶɫɚɰɢɨɧɧɚɹ ɫɨɫɬɚɜɥɹɸɳɚɹ ɨɩɪɟɞɟɥɹɥɚɫɶ ɩɨ ɮɨɪɦɭɥɟ (11.5): 
wp = wm ∙ ȗ (z) ∙ ν 
ɝɞɟ  wm – ɫɪɟɞɧɹɹ ɫɨɫɬɚɜɥɹɸɳɚɹ ɜɟɬɪɨɜɨɣ ɧɚɝɪɭɡɤɢ; 
ȗ – ɤɨɷɮɮɢɰɢɟɧɬ ɩɭɥɶɫɚɰɢɣ ɞɚɜɥɟɧɢɹ ɜɟɬɪɚ, ɩɪɢɧɢɦɚɟɬɫɹ ɩɨ ɬɚɛɥɢɰɟ 
11.4; 
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ɤɉɚ k c 
wm, 









A 0,38 0,75 -1,0 -0,285 0,99 0,74 -0,209 -0,494 
1,4 1,0 
-0,690 
B 0,38 0,75 -0,8 -0,228 0,99 0,74 -0,167 -0,395 -0,553 
C 0,38 0,75 -0,5 -0,143 0,99 0,74 -0,104 -0,247 -0,336 
ɧɚɜɟɬɪɟɧɧ
ɚɹ ɫɬɟɧɚ D 0,38 0,75 0,8 0,228 0,99 0,6 0,135 0,363 0,508 
ɩɨɞɜɟɬɪɟɧ
ɧɚɹ ɫɬɟɧɚ E 0,38 0,75 -0,5 -0,143 0,99 0,6 -0,085 -0,227 -0,318 
ɩɨɤɪɵɬɢɟ 
1 0,38 0,75 -1,2 -0,342 0,99 0,57 -0,193 -0,535 -0,749 
2 0,38 0,75 -0,8 -0,228 0,99 0,57 -0,129 -0,357 -0,500 
3 0,38 0,75 -0,4 -0,114 0,99 0,57 -0,064 -0,178 -0,249 
 






ɤɉɚ k c 
wm, 









A 0,38 0,88 -1,0 -0,334 0,91 0,72 -0,219 -0,553 
1,4 1,0 
-0,774 
B 0,38 0,88 -0,8 -0,268 0,91 0,72 -0,175 -0,443 -0,620 
C 0,38 0,88 -0,5 -0,167 0,91 0,72 -0,110 -0,277 -0,388 
ɧɚɜɟɬɪɟɧɧ
ɚɹ ɫɬɟɧɚ D 0,38 0,88 0,8 0,268 0,91 0,69 0,168 0,435 0,609 
ɩɨɞɜɟɬɪɟɧ
ɧɚɹ ɫɬɟɧɚ E 0,38 0,88 -0,5 -0,167 0,91 0,69 -0,105 -0,272 -0,380 
ɋɛɨɪ ɢ ɧɚɡɧɚɱɟɧɢɟ ɜɟɬɪɨɜɨɣ ɧɚɝɪɭɡɤɢ ɉɄ STARK_ES ɜɵɩɨɥɧɹɟɬ 
ɚɜɬɨɦɚɬɢɱɟɫɤɢ. 
2.5.4 ɉɪɢɥɨɠɟɧɢɟ ɧɚɝɪɭɡɨɤ 
ȼɫɟ ɧɚɝɪɭɡɤɢ ɡɚɞɚɧɵ ɤɚɤ ɪɚɜɧɨɦɟɪɧɨ-ɪɚɫɩɪɟɞɟɥɟɧɧɵɟ. 
ɇɚɝɪɭɡɤɚ ɨɬ ɫɨɛɫɬɜɟɧɧɨɝɨ ɜɟɫɚ ɫɬɪɭɤɬɭɪɧɵɯ ɩɚɧɟɥɟɣ ɩɪɢɥɨɠɟɧɚ ɜ ɜɢɞɟ 
ɪɚɜɧɨɦɟɪɧɨ-ɪɚɫɩɪɟɞɟɥɟɧɧɨɣ ɜɟɪɬɢɤɚɥɶɧɨɣ ɧɚɝɪɭɡɤɢ ɩɨ ɩɨɜɟɪɯɧɨɫɬɢ ɤɚɠɞɨɝɨ 
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ɷɥɟɦɟɧɬɚ. ɇɚɝɪɭɡɤɚ ɨɬ ɫɨɛɫɬɜɟɧɧɨɝɨ ɜɟɫɚ ɫɬɟɪɠɧɟɜɵɯ ɷɥɟɦɟɧɬɨɜ ɡɚɞɚɟɬɫɹ 
ɚɜɬɨɦɚɬɢɱɟɫɤɢ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɡɚɞɚɧɧɵɦɢ ɩɥɨɬɧɨɫɬɹɦɢ. Ⱦɥɹ ɦɚɬɟɪɢɚɥɨɜ 
ɫɬɟɪɠɧɟɣ ɭɤɚɡɚɧɚ ɪɚɫɱɟɬɧɚɹ ɩɥɨɬɧɨɫɬɶ ρ = 8,24 ɬ/ɦ3. Ⱦɥɹ ɦɚɬɟɪɢɚɥɨɜ, 
ɢɫɩɨɥɶɡɭɟɦɵɯ ɞɥɹ ɨɩɢɫɚɧɢɹ ɫɬɪɭɤɬɭɪɧɵɯ ɫɟɤɰɢɣ, ɜɨ ɢɡɛɟɠɚɧɢɟ ɩɨɜɬɨɪɧɨɝɨ 
ɭɱɟɬɚ ɫɨɛɫɬɜɟɧɧɨɝɨ ɜɟɫɚ ɡɚɞɚɧɚ ɧɭɥɟɜɚɹ ɩɥɨɬɧɨɫɬɶ. 
ɇɚɝɪɭɡɤɚ ɨɬ ɜɟɫɚ ɭɬɟɩɥɢɬɟɥɹ ɩɪɢɥɨɠɟɧɚ ɤ ɷɥɟɦɟɧɬɚɦ ɩɨɬɨɥɤɚ ɢ ɫɬɟɧ. 
ɇɚɝɪɭɡɤɚ ɨɬ ɜɟɫɚ ɢɧɠɟɧɟɪɧɵɯ ɤɨɦɦɭɧɢɤɚɰɢɣ ɢ ɩɨɥɟɡɧɚɹ ɧɚɝɪɭɡɤɚ ɨɬ 
ɥɸɞɟɣ ɩɪɢɥɨɠɟɧɚ ɤ ɷɥɟɦɟɧɬɚɦ ɩɨɬɨɥɤɚ. 
ɋɧɟɝɨɜɚɹ ɧɚɝɪɭɡɤɚ ɩɪɢɥɨɠɟɧɚ ɜ ɜɢɞɟ ɪɚɫɩɪɟɞɟɥɟɧɧɨɣ ɤ ɷɥɟɦɟɧɬɚɦ 
ɤɪɨɜɥɢ. 
ȼɟɬɪɨɜɵɟ ɧɚɝɪɭɡɤɢ ɩɪɢɥɨɠɟɧɵ ɤ ɜɟɪɬɢɤɚɥɶɧɵɦ ɫɬɟɧɚɦ ɢ ɤɪɨɜɥɟ. 
ȼɧɟɲɧɟɟ ɬɟɦɩɟɪɚɬɭɪɧɨɟ ɜɨɡɞɟɣɫɬɜɢɟ ɡɚɞɚɧɨ ɞɥɹ ɫɬɟɧɨɜɵɯ ɩɚɧɟɥɟɣ, 
ɩɚɧɟɥɟɣ ɤɪɨɜɥɢ ɢ ɪɚɫɤɨɫɨɜ ɫɬɪɨɩɢɥɶɧɨɣ ɫɢɫɬɟɦɵ. ȼɧɭɬɪɟɧɧɟɟ ɬɟɦɩɟɪɚɬɭɪɧɨɟ 
ɜɨɡɞɟɣɫɬɜɢɟ ɡɚɞɚɧɨ ɞɥɹ ɩɨɬɨɥɨɱɧɵɯ ɫɟɤɰɢɣ. 
Ɏɨɪɦɢɪɭɟɦ ɫɟɦɶ ɡɚɝɪɭɠɟɧɢɣ: 
1) ɋɨɛɫɬɜɟɧɧɵɣ ɜɟɫ ɧɟɫɭɳɢɯ ɤɨɧɫɬɪɭɤɰɢɣ. 
2) ɉɪɨɱɢɟ ɩɨɫɬɨɹɧɧɵɟ ɧɚɝɪɭɡɤɢ (ɜɟɫ ɭɬɟɩɥɢɬɟɥɹ ɢ ɢɧɠɟɧɟɪɧɵɯ 
ɤɨɦɦɭɧɢɤɚɰɢɣ) 
3) ȼɪɟɦɟɧɧɚɹ ɧɚɝɪɭɡɤɚ ɧɚ ɩɨɬɨɥɨɤ. 
4) ɋɧɟɝɨɜɚɹ ɧɚɝɪɭɡɤɚ ɧɚ ɥɟɜɭɸ ɱɚɫɬɶ ɤɪɵɲɢ. 
5) ɋɧɟɝɨɜɚɹ ɧɚɝɪɭɡɤɚ ɧɚ ɩɪɚɜɭɸ ɱɚɫɬɶ ɤɪɵɲɢ. 
6) ȼɟɬɟɪ ɜ ɩɪɨɞɨɥɶɧɨɦ ɧɚɩɪɚɜɥɟɧɢɢ. 
ȼɟɬɟɪ ɜ ɩɨɩɟɪɟɱɧɨɦ ɧɚɩɪɚɜɥɟɧɢɢ (ɫɥɟɜɚ). 
2.5.5 ɋɨɱɟɬɚɧɢɟ ɧɚɝɪɭɡɨɤ 
ɋɨɱɟɬɚɧɢɹ ɧɚɝɪɭɡɨɤ, ɞɟɣɫɬɜɭɸɳɢɯ ɧɚ ɧɟɫɭɳɢɟ ɤɨɧɫɬɪɭɤɰɢɢ, ɜɤɥɸɱɚɥɢ 
ɜ ɫɟɛɹ ɧɚɝɪɭɡɤɭ ɨɬ ɫɨɛɫɬɜɟɧɧɨɝɨ ɜɟɫɚ ɩɨɤɪɵɬɢɹ, ɜɟɫɚ ɭɬɟɩɥɢɬɟɥɹ, ɜɟɫɚ 
ɢɧɠɟɧɟɪɧɵɯ ɤɨɦɦɭɧɢɤɚɰɢɣ, ɩɨɥɟɡɧɭɸ ɧɚɝɪɭɡɤɭ ɨɬ ɥɸɞɟɣ ɜ ɡɨɧɟ 
ɦɟɠɮɟɪɦɟɧɧɨɝɨ ɩɪɨɫɬɪɚɧɫɬɜɚ, 4 ɜɚɪɢɚɧɬɚ ɫɧɟɝɨɜɨɣ ɧɚɝɪɭɡɤɢ, 2 ɜɚɪɢɚɧɬɚ 
ɜɟɬɪɨɜɨɣ ɧɚɝɪɭɡɤɢ, 2 ɜɚɪɢɚɧɬɚ ɬɟɦɩɟɪɚɬɭɪɧɨɝɨ ɜɨɡɞɟɣɫɬɜɢɹ. 
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Ɋɚɫɫɦɨɬɪɢɦ ɧɟɫɤɨɥɶɤɨ ɨɫɧɨɜɧɵɯ ɫɨɱɟɬɚɧɢɣ ɧɚɝɪɭɡɨɤ. ȼ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ 
ɩ. 6.4 [11] ɞɥɹ ɨɫɧɨɜɧɵɯ ɫɨɱɟɬɚɧɢɣ ɧɟɨɛɯɨɞɢɦɨ ɢɫɩɨɥɶɡɨɜɚɬɶ ɫɥɟɞɭɸɳɢɟ 
ɡɧɚɱɟɧɢɹ ɤɨɷɮɮɢɰɢɟɧɬɨɜ ɫɨɱɟɬɚɧɢɹ ɤɪɚɬɤɨɜɪɟɦɟɧɧɵɯ ɧɚɝɪɭɡɨɤ 
ψl1 = 1,0; ψl2 = 0,9; ψl3 = ψl4 = … = 0,7, 
ɝɞɟ ψl1 – ɤɨɷɮɮɢɰɢɟɧɬ ɫɨɱɟɬɚɧɢɹ, ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɣ ɨɫɧɨɜɧɨɣ ɩɨ ɫɬɟɩɟɧɢ 
ɜɥɢɹɧɢɹ ɤɪɚɬɤɨɜɪɟɦɟɧɧɨɣ ɧɚɝɪɭɡɤɟ; 
ψl2 – ɤɨɷɮɮɢɰɢɟɧɬ ɫɨɱɟɬɚɧɢɹ, ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɣ ɜɬɨɪɨɣ ɩɨ ɫɬɟɩɟɧɢ 
ɜɥɢɹɧɢɹ ɤɪɚɬɤɨɜɪɟɦɟɧɧɨɣ ɧɚɝɪɭɡɤɟ; 
ψl3, ψl4 – ɤɨɷɮɮɢɰɢɟɧɬɵ ɫɨɱɟɬɚɧɢɹ ɞɥɹ ɨɫɬɚɥɶɧɵɯ ɤɪɚɬɤɨɜɪɟɦɟɧɧɵɯ 
ɧɚɝɪɭɡɨɤ. 
 
Ɍɚɛɥɢɰɚ 2.5 – Ʉɨɦɛɢɧɚɰɢɢ (ɫɨɱɟɬɚɧɢɹ) ɧɚɝɪɭɡɨɤ 
ɇɨɦɟɪ ɇȽ-1 ɇȽ-2 ɇȽ-3 ɇȽ-4 ɇȽ-5 ɇȽ-6 ɇȽ-7 
K-1 1 1 0.7 1 1 0 0 
K-2 1 1 0.7 1 0.7 0 0 
K-3 1 1 0 0 0 1 0 
K-4 1 1 0.7 0.9 0.9 1 0 
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2.6  Ɋɚɫɱɟɬ ɫɬɪɭɤɬɭɪɧɵɯ ɫɟɤɰɢɣ 
2.6.1  Ɋɚɫɱɟɬ ɫɟɤɰɢɢ ɤɪɨɜɥɢ 
Ɇɚɬɟɪɢɚɥ: ɫɬɚɥɶ ɋ345-3 [27] Ry = 345 Ɇɉɚ, Ru = 450 Ɇɉɚ, c = 0,90. 
Ƚɟɨɦɟɬɪɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɩɨɩɟɪɟɱɧɨɝɨ ɫɟɱɟɧɢɹ:  
Ʌɢɫɬ t = 1,897 ɦɦ; A = 24,35 ɫɦ2; Aɫ = 24,35 ɫɦ2; Iɯ = 558,1 ɫɦ4; Wɯ = 
87,2 ɫɦ3; ix = 4,73 ɫɦ. 
ɇɚɢɛɨɥɟɟ ɨɩɚɫɧɵɦ ɧɚɝɪɭɠɟɧɢɟɦ ɞɥɹ ɤɪɵɲɢ ɹɜɥɹɟɬɫɹ ɤɨɦɛɢɧɚɰɢɹ 2 
(ɫɦ. ɬɚɛɥɢɰɭ 2.5). Ɇɚɤɫɢɦɚɥɶɧɵɟ ɭɫɢɥɢɹ ɞɥɹ ɩɨɥɨɫɵ ɤɨɧɫɬɪɭɤɰɢɢ ɲɢɪɢɧɨɣ 
1 ɦ ɫɨɫɬɚɜɥɹɸɬ (ɪɢɫɭɧɤɢ 2.6, 2.7): 
Nmax = -3483∙0,128 = -445,82 ɤɇ, 
ɡɞɟɫɶ 0,128 ɦ – ɬɨɥɳɢɧɚ ɷɤɜɢɜɚɥɟɧɬɧɨɣ ɫɥɨɢɫɬɨɣ ɨɛɨɥɨɱɤɢ, ɦɨɞɟɥɢɪɭɸɳɟɣ 
ɤɪɨɜɥɸ. 
Mɫɨɨɬ = 11 ɤɇɦ. 
Ɋɚɫɱɟɬ ɧɚ ɩɪɨɱɧɨɫɬɶ 
N/Ⱥ  +  Mx/Wx = 445,82/24,35 + 1100/87,2 = 30,9 ɤɇ/ɫɦ2<Ryc = 31,1 ɤɇ/ɫɦ2 
Ɉɩɪɟɞɟɥɟɧɢɟ ɝɢɛɤɨɫɬɢ: 
Ɋɚɫɱɟɬɧɚɹ ɞɥɢɧɚ ɷɥɟɦɟɧɬɨɜ ɤɪɨɜɥɢ ɫɨɨɬɜɟɬɫɬɜɭɟɬ ɪɚɫɫɬɨɹɧɢɸ ɦɟɠɞɭ 
ɮɚɫɨɧɤɚɦɢ, ɤɨɬɨɪɨɟ ɧɚ ɨɩɚɫɧɨɦ ɭɱɚɫɬɤɟ ɫɨɫɬɚɜɥɹɟɬ 1,5 ɦ (lef = 150 ɫɦ). 
Ƚɢɛɤɨɫɬɶ ɫ ɭɱɟɬɨɦ ɞɨɩɨɥɧɢɬɟɥɶɧɵɯ ɷɥɟɦɟɧɬɨɜ ɤɨɧɫɬɪɭɤɰɢɣ ɨɩɚɫɧɨɝɨ ɭɱɚɫɬɤɚ 
ɤɪɨɜɥɢ ɫɨɫɬɚɜɥɹɟɬ:   
= 150/4,73 = 31,7 <u = 145,28 
ɝɞɟ u = 180 – 60·α = 180 – 60∙0,578 = 145,28 – ɩɪɟɞɟɥɶɧɚɹ ɝɢɛɤɨɫɬɶ; 
; 
 =  = 445,82/(0,917∙24,35∙34,5∙1,0) = 0,578; 
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Ɋɢɫɭɧɨɤ 2.6 – ɇɚɩɪɹɠɟɧɢɹ ɜ ɬɚɧɝɟɧɰɢɚɥɶɧɨɦ ɧɚɩɪɚɜɥɟɧɢɢ ɤɪɵɲɢ ɩɪɢ 
ɧɚɢɛɨɥɟɟ ɨɩɚɫɧɨɦ ɧɚɝɪɭɠɟɧɢɢ, ɤɇ∙ɦ/ɦ2 (ɤɨɦɛɢɧɚɰɢɹ  2) 
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Ɋɢɫɭɧɨɤ 2.7 – ɂɡɝɢɛɚɸɳɢɟ ɦɨɦɟɧɬɵ ɜ ɬɚɧɝɟɧɰɢɚɥɶɧɨɦ ɧɚɩɪɚɜɥɟɧɢɢ ɤɪɵɲɢ 
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Ɋɚɫɱɟɬ ɧɚ ɭɫɬɨɣɱɢɜɨɫɬɶ  
Ⱦɥɹ ɨɩɨɪɧɨɝɨ ɭɱɚɫɬɤɚ ɢɦɟɟɦ 
e = M/N = 1100/445,82 = 2,46 ɫɦ 
= 0,688 ɫɦ 
mef = Ș ∙ m = 1,0 ∙ 0,688 = 0,688 ɫɦ 
 
ɉɨ ɬɚɛɥ. Ⱦ.3 [14] ɨɩɪɟɞɟɥɹɟɦ e = 0,749. 
N / (e∙Ⱥe∙Ry∙c) = 445,82/(0,749∙24,35∙34,5∙0,9) = 0,79 < 1. 
ɍɫɬɨɣɱɢɜɨɫɬɶ ɤɪɨɜɟɥɶɧɵɯ ɩɚɧɟɥɟɣ ɨɛɟɫɩɟɱɟɧɚ. 
2.6.2 Ɋɚɫɱɟɬ ɫɨɟɞɢɧɟɧɢɹ ɤɪɨɜɟɥɶɧɵɯ ɩɚɧɟɥɟɣ 
ɇɚɝɪɭɡɤɚ, ɩɪɢɯɨɞɹɳɚɹ ɧɚ ɨɞɧɭ ɩɚɧɟɥɶ  N = 445,82 ɤɇ (ɫɦ. ɩ. 2.6.1). 
Ʉɪɨɜɟɥɶɧɵɟ ɩɚɧɟɥɢ ɫɨɟɞɢɧɹɸɬɫɹ ɦɟɠɞɭ ɫɨɛɨɣ ɜɧɚɯɥɟɫɬ ɬɪɟɦɹ ɪɹɞɚɦɢ 
ɛɨɥɬɨɜ ɞɢɚɦɟɬɪɨɦ 10 ɦɦ, ɩɨ 16 ɛɨɥɬɨɜ ɜ ɤɚɠɞɨɦ ɪɹɞɭ. Ɉɛɳɟɟ ɤɨɥɢɱɟɫɬɜɨ 
ɛɨɥɬɨɜ – 48. Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɧɚ ɨɞɢɧ ɛɨɥɬ ɩɪɢɯɨɞɢɬɫɹ ɧɚɝɪɭɡɤɚ ɪɚɜɧɚɹ 
445,82/48 = 9,28 ɤɇ. 
ɇɟɫɭɳɚɹ ɫɩɨɫɨɛɧɨɫɬɶ ɨɞɧɨɝɨ ɛɨɥɬɚ 
Nb = Rbpdtbc = 1,35∙45∙1,0∙0,1897∙0,9∙1 = 10,4 ɤɇ > 9,28 ɤɇ 
ɉɪɨɱɧɨɫɬɶ ɬɪɟɯ ɪɹɞɨɜ ɛɨɥɬɨɜ ɧɚ ɫɦɹɬɢɟ ɨɛɟɫɩɟɱɟɧɚ.  
2.6.3 Ɋɚɫɱɟɬ ɫɟɤɰɢɢ ɩɨɬɨɥɤɚ 
Ɇɚɬɟɪɢɚɥ: ɫɬɚɥɶ ɋ345-3 [27] Ry = 345 Ɇɉɚ, Ru = 450 Ɇɉɚ, c = 0,90. 
Ƚɟɨɦɟɬɪɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɩɨɩɟɪɟɱɧɨɝɨ ɫɟɱɟɧɢɹ:  
Ʌɢɫɬ t = 1,897 ɦɦ; A = 24,35 ɫɦ2; Aɫ = 24,35 ɫɦ2; Iɯ = 558,1 ɫɦ4; Wɯ = 
87,2 ɫɦ3; ix = 4,73 ɫɦ. 
ɇɚɢɛɨɥɟɟ ɨɩɚɫɧɵɦ ɧɚɝɪɭɠɟɧɢɟɦ ɞɥɹ ɩɨɬɨɥɤɚ ɹɜɥɹɟɬɫɹ ɤɨɦɛɢɧɚɰɢɹ 2 
(ɫɦ. ɬɚɛɥɢɰɭ 2.5). ɍɫɢɥɢɹ ɜ ɷɥɟɦɟɧɬɟ ɞɥɹ ɩɨɥɨɫɵ ɤɨɧɫɬɪɭɤɰɢɢ ɲɢɪɢɧɨɣ 1 ɦ 
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N = 3790,5∙0,128 = 485,2 ɤɇ; 
M = 6,5 ɤɇ∙ɦ. 
Ɋɚɫɱɟɬ ɧɚ ɩɪɨɱɧɨɫɬɶ:     
N/Ⱥ  +  Mx/Wx = 485,2/24,35 + 650/87,2 = 27,4 ɤɇ/ɫɦ2<Ryc = 31,1 ɤɇ/ɫɦ2 
Ɉɩɪɟɞɟɥɟɧɢɟ ɝɢɛɤɨɫɬɢ: 
ɇɚ ɨɩɚɫɧɨɦ ɭɱɚɫɬɤɟ ɪɚɫɫɬɨɹɧɢɟ ɦɟɠɞɭ ɮɚɫɤɚɦɢ ɫɨɫɬɚɜɥɹɟɬ 1 ɦ. 
Ƚɢɛɤɨɫɬɶ ɫ ɭɱɟɬɨɦ ɞɨɩ. ɞɨɩɨɥɧɢɬɟɥɶɧɵɯ ɷɥɟɦɟɧɬɨɜ ɤɨɧɫɬɪɭɤɰɢɣ:   
=100/4,73=21,2<u=300. 
2.6.4 Ɋɚɫɱɟɬ ɫɨɟɞɢɧɟɧɢɹ ɩɨɬɨɥɨɱɧɵɯ ɩɚɧɟɥɟɣ 
ɇɚɝɪɭɡɤɚ, ɩɪɢɯɨɞɹɳɚɹ ɧɚ ɨɞɧɭ ɩɚɧɟɥɶ  N = 485,2 ɤɇ (ɫɦ. ɩ. 2.6.1). 
ɉɪɢɧɢɦɚɟɦ ɫɨɟɞɢɧɟɧɢɟ ɩɨɬɨɥɨɱɧɵɯ ɩɚɧɟɥɟɣ ɦɟɠɞɭ ɫɨɛɨɣ ɜɧɚɯɥɟɫɬ 
ɱɟɬɵɪɶɦɹ ɪɹɞɚɦɢ ɛɨɥɬɨɜ ɞɢɚɦɟɬɪɨɦ 10 ɦɦ, ɩɨ 16 ɛɨɥɬɨɜ ɜ ɤɚɠɞɨɦ ɪɹɞɭ. 
Ɉɛɳɟɟ ɤɨɥɢɱɟɫɬɜɨ ɛɨɥɬɨɜ – 64. ɇɚ ɨɞɢɧ ɛɨɥɬ ɩɪɢɯɨɞɢɬɫɹ ɧɚɝɪɭɡɤɚ ɪɚɜɧɚɹ 
485,2/64 = 7,6 ɤɇ. 
ɇɟɫɭɳɚɹ ɫɩɨɫɨɛɧɨɫɬɶ ɨɞɧɨɝɨ ɛɨɥɬɚ 
Nb = Rbpdtbc = 1,35∙45∙1,0∙0,1897∙0,9∙1 = 10,4 ɤɇ > 7,6 ɤɇ 
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Ɋɢɫɭɧɨɤ  2.8 – ɇɚɩɪɹɠɟɧɢɹ ɜ ɩɨɩɟɪɟɱɧɨɦ ɧɚɩɪɚɜɥɟɧɢɢ ɩɨɬɨɥɤɚ ɩɪɢ ɧɚɢɛɨɥɟɟ 
ɨɩɚɫɧɨɦ ɧɚɝɪɭɠɟɧɢɢ, ɤɇ/ɦ2 (ɤɨɦɛɢɧɚɰɢɹ  2) 
 ɂɡɦ. Ʌɢɫɬ №ɞɨɤɭɦ. ɉɨɞɩɢɫɶ Ⱦɚɬɚ 
Ʌɢɫɬ 




Ɋɢɫɭɧɨɤ 2.9 – ɂɡɝɢɛɚɸɳɢɟ ɦɨɦɟɧɬɵ ɜ ɩɨɩɟɪɟɱɧɨɦ ɧɚɩɪɚɜɥɟɧɢɢ ɩɨɬɨɥɤɚ ɩɪɢ 
ɧɚɢɛɨɥɟɟ ɨɩɚɫɧɨɦ ɧɚɝɪɭɠɟɧɢɢ, ɤɇ∙ɦ/ɦ2 (ɤɨɦɛɢɧɚɰɢɹ  2) 
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2.6.5 ɉɪɨɜɟɪɤɚ ɩɪɨɝɢɛɨɜ ɩɨɬɨɥɨɱɧɵɯ ɫɟɤɰɢɣ 
Ɇɚɤɫɢɦɚɥɶɧɵɣ ɩɪɨɝɢɛ ɩɨɬɨɥɨɱɧɵɯ ɫɟɤɰɢɣ ɫɨɫɬɚɜɢɥ f = 20,9 ɫɦ, ɱɬɨ 
ɦɟɧɶɲɟ ɩɪɟɞɟɥɶɧɨ ɞɨɩɭɫɬɢɦɨɝɨ ɡɧɚɱɟɧɢɹ [f] = L/300 = 7200/300 = 24 ɫɦ 
(ɬɚɛɥɢɰɚ ȿ.1 [11]. 
2.6.6 Ɋɚɫɱɟɬ ɧɟɫɭɳɟɣ ɫɬɟɧɨɜɨɣ ɫɟɤɰɢɢ 
Ɇɚɬɟɪɢɚɥ: ɫɬɚɥɶ ɋ285 [27]Ry = 275 Ɇɉɚ, Ru = 380 Ɇɉɚ, c = 0,95. 
Ƚɟɨɦɟɬɪɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɩɨɩɟɪɟɱɧɨɝɨ ɫɟɱɟɧɢɹ:  
Ʌɢɫɬ t = 1,367 ɦɦ; A = 17,46 ɫɦ2; Aɫ = 16,72 ɫɦ2; Iɯ = 397,7 ɫɦ4; Wɯ = 
62,6 ɫɦ3; ix = 4,77 ɫɦ. 
ȼ ɜɟɪɬɢɤɚɥɶɧɨɦ ɧɚɩɪɚɜɥɟɧɢɢ ɷɤɜɢɜɚɥɟɧɬɧɚɹ ɬɨɥɳɢɧɚ ɫɨɫɬɚɜɥɹɟɬ 128,0  
ɦɦ.  
ɇɚɢɛɨɥɟɟ ɨɩɚɫɧɵɦɢ ɞɥɹ ɫɬɟɧɵ ɹɜɥɹɟɬɫɹ ɤɨɦɛɢɧɚɰɢɢ 2 (ɫɦ. ɬɚɛɥɢɰɭ 2.5). 
Ɋɚɫɱɟɬɧɵɟ ɭɫɢɥɢɹ ɜ ɜɟɪɬɢɤɚɥɶɧɨɦ ɧɚɩɪɚɜɥɟɧɢɢ ɩɨ ɨɫɢ s ɞɥɹ ɩɨɥɨɫɵ 
ɤɨɧɫɬɪɭɤɰɢɢ ɲɢɪɢɧɨɣ 1 ɦ (ɪɢɫɭɧɤɢ 2.10, 2.11) ɫɨɫɬɚɜɥɹɸɬ: 
Nmax = -1394∙0,128 = -178,4 ɤɇ;  
Mɫɨɨɬ = 4,1 ɤɇ∙ɦ. 
Ɋɚɫɱɟɬ ɧɚ ɩɪɨɱɧɨɫɬɶ.     
N/Ⱥ  +  Mx/Wx = 178,4/16,72 + 410/62,6 = 17,2 ɤɇ/ɫɦ2<Ryc = 26 ɤɇ/ɫɦ2 
Ɉɩɪɟɞɟɥɟɧɢɟ ɝɢɛɤɨɫɬɢ: 
Ƚɢɛɤɨɫɬɶ ɫ ɭɱɟɬɨɦ ɞɨɩɨɥɧɢɬɟɥɶɧɵɯ ɷɥɟɦɟɧɬɨɜ ɤɨɧɫɬɪɭɤɰɢɣ:   
= 500/4,77 = 104,8 <u = 135,1, 
ɝɞɟ u – ɩɪɟɞɟɥɶɧɚɹ ɝɢɛɤɨɫɬɶ; 
u = 180 – 60·α = 180 – 60∙0,748 = 135,1; 
 =  = 178,4/(0,519∙16,72∙27,5∙1) = 0,748; 
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Ɋɢɫɭɧɨɤ 2.10 – ɇɚɩɪɹɠɟɧɢɹ ɜ ɜɟɪɬɢɤɚɥɶɧɨɦ ɧɚɩɪɚɜɥɟɧɢɢ ɫɬɟɧɵ, ɤɇ/ɦ2 
(ɤɨɦɛɢɧɚɰɢɹ  2) 
 
 
Ɋɢɫɭɧɨɤ 2.11 – ɂɡɝɢɛɚɸɳɢɟ ɦɨɦɟɧɬɵ ɜ ɜɟɪɬɢɤɚɥɶɧɨɦ ɧɚɩɪɚɜɥɟɧɢɢ ɫɬɟɧɵ, 
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Ɋɚɫɱɟɬ ɧɚ ɭɫɬɨɣɱɢɜɨɫɬɶ  
Ʉɨɦɛɢɧɚɰɢɹ 2: 
e = M/N = 410/178,4 = 2,30 ɫɦ 
 
 
ɉɨ ɬɚɛɥ. Ⱦ.3 [14] e = 0,392. 
N / (e∙Ⱥe∙Ry∙c) = 178,4/(0,392∙16,72∙27,5∙1) = 0,98 < 1. 
ɍɫɬɨɣɱɢɜɨɫɬɶ ɫɬɟɧɨɜɵɯ ɩɚɧɟɥɟɣ  ɨɛɟɫɩɟɱɟɧɚ. 
2.6.7 Ɋɚɫɱɟɬ ɫɨɟɞɢɧɟɧɢɹ ɫɬɟɧɨɜɵɯ ɩɚɧɟɥɟɣ 
ɇɚɝɪɭɡɤɚ, ɩɪɢɯɨɞɹɳɚɹ ɧɚ ɨɞɧɭ ɩɚɧɟɥɶ  N = 178,4 ɤɇ (ɫɦ. ɩ. 2.6.6). 
ɋɬɟɧɨɜɵɟ ɩɚɧɟɥɢ ɫɨɟɞɢɧɹɸɬɫɹ ɦɟɠɞɭ ɫɨɛɨɣ ɜɧɚɯɥɟɫɬ ɬɪɟɦɹ ɪɹɞɚɦɢ 
ɛɨɥɬɨɜ ɞɢɚɦɟɬɪɨɦ 10 ɦɦ, ɩɨ 16 ɛɨɥɬɨɜ ɜ ɤɚɠɞɨɦ ɪɹɞɭ. Ɉɛɳɟɟ ɤɨɥɢɱɟɫɬɜɨ 
ɛɨɥɬɨɜ – 48. Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɧɚ ɨɞɢɧ ɛɨɥɬ ɩɪɢɯɨɞɢɬɫɹ ɧɚɝɪɭɡɤɚ ɪɚɜɧɚɹ 
178,4/48 = 3,72 ɤɇ. 
ɇɟɫɭɳɚɹ ɫɩɨɫɨɛɧɨɫɬɶ ɨɞɧɨɝɨ ɛɨɥɬɚ 
Nb = Rbpdtbc = 1,35∙38∙1,0∙0,1519∙0,9∙1 = 7,0 ɤɇ > 3,7 ɤɇ 
ɉɪɨɱɧɨɫɬɶ ɧɚ ɫɦɹɬɢɟ ɨɛɟɫɩɟɱɟɧɚ. 
2.6.8 Ɋɚɫɱɟɬ ɩɨɩɟɪɟɱɧɵɯ ɫɜɹɡɟɣ (ɪɚɫɩɨɪɨɤ) 
Ɇɚɬɟɪɢɚɥ: ɫɬɚɥɶ ɋ255 [27]Ry = 255 Ɇɉɚ = 25,5 ɤɇ/ɫɦ2, Ru = 360 Ɇɉɚ = 
36,0 ɤɇ/ɫɦ2, c = 0,75. 
Ƚɟɨɦɟɬɪɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɩɨɩɟɪɟɱɧɨɝɨ ɫɟɱɟɧɢɹ:  
A = 2,67 ɫɦ2; Iɯ = 18,07 ɫɦ4  ;Iy = 8,71 ɫɦ4 ;Wɯ = 18,07/3 = 6,02 ɫɦ4;Iy = 8,71 = 
2,18 ɫɦ4. 
Ɉɩɪɟɞɟɥɢɦ ɧɟɨɛɯɨɞɢɦɨɫɬɶ ɭɱɟɬɚ ɪɟɞɭɤɰɢɢ ɞɥɹ ɫɟɱɟɧɢɹ ɩɨɩɟɪɟɱɧɵɯ 
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Ɋɢɫɭɧɨɤ 2.12 – ɋɟɱɟɧɢɟ ɪɚɫɩɨɪɤɢ 
ɋɬеɧɤа 
Ɋɚɫɱɟɬɧɚɹ ɲɢɪɢɧɚ bf = 60 ɦɦ. ȼɵɫɨɬɚ ɨɝɢɛɚɸɳɟɝɨ ɨɬɝɢɛɚ ɫ = 40 ɦɦ> 
0,3bf = 0,3∙60 = 18 ɦɦ – ɩɪɢɧɢɦɚɟɦ Ʉ1 = 4. 
ɉɪɢɜɟɞɟɧɧɚɹ ɝɢɛɤɨɫɬɶ 
= 0,585 < 0,673 – 
ɷɮɮɟɤɬɢɜɧɭɸ ɲɢɪɢɧɭ ɩɪɢɧɢɦɚɟɦ ɪɚɜɧɨɣ ɩɨɥɧɨɣ ɲɢɪɢɧɟ. 
ɉɨɥɤа 
Ɋɚɫɱɟɬɧɚɹ ɲɢɪɢɧɚ bf = 40 ɦɦ, Ʉ1 = 0,43. 
ɉɪɢɜɟɞɟɧɧɚɹ ɝɢɛɤɨɫɬɶ ɩɨɥɨɤ: 
= 1,190 > 0,673. 
= 0,685. 
Ɋɚɫɱɟɬɧɚɹ ɲɢɪɢɧɚ ɩɨɥɨɤ bef1 = 0,685 ∙ 40 = 27,4 ɦɦ. 
Ɉɩɪɟɞɟɥɢɦ ɝɟɨɦɟɬɪɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɷɮɮɟɤɬɢɜɧɨɝɨ ɫɟɱɟɧɢɹ:  
Aɟ = 0,1897∙(6,0 + 2 ∙ 2,74) = 2,18 ɫɦ2, 
Ixɟ = 6,03∙0,1897/12 + 2∙2,74∙0,1897∙3,02 = 12,77 ɫɦ4, 
Iyɟ = 6,0∙0,18973/12 + 2∙(2,743∙0,1897/12 + 2,74∙0,1897∙1,372) = 2,60 ɫɦ4, 
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Ɋɚɫɱɟɬ ɧɚ ɩɪɨɱɧɨɫɬɶ 
ɇɚɢɛɨɥɟɟ ɨɩɚɫɧɵɦ ɧɚɝɪɭɠɟɧɢɟɦ ɹɜɥɹɟɬɫɹ ɤɨɦɛɢɧɚɰɢɹ 5 (ɫɦ. ɬɚɛɥɢɰɭ 
2.5), ɫɨɨɬɜɟɬɫɬɜɭɸɳɚɹ ɫɨɜɦɟɫɬɧɨɦɭ ɞɟɣɫɬɜɢɸ ɩɨɫɬɨɹɧɧɵɯ ɢ ɜɪɟɦɟɧɧɵɯ 
ɧɚɝɪɭɡɨɤ ɧɚ ɩɨɤɪɵɬɢɟ ɢ ɜɟɬɪɨɜɨɣ ɧɚɝɪɭɡɤɢ, ɞɟɣɫɬɜɭɸɳɟɣ ɜ ɩɨɩɟɪɟɱɧɨɦ 
ɧɚɩɪɚɜɥɟɧɢɢ. Ɇɚɤɫɢɦɚɥɶɧɵɟ ɭɫɢɥɢɹ ɜ ɩɨɩɟɪɟɱɧɵɯ ɫɜɹɡɹɯ ɜɨɡɧɢɤɚɸɬ ɧɚ 
ɭɪɨɜɧɟ ɤɪɨɜɥɢ (ɪɢɫɭɧɤɢ 2.12, 2.13): 
Nmax = 15,66 ɤɇ, Nmin = -13,97 ɤɇ. 
ɉɪɨɜɟɪɹɟɦ ɩɪɨɱɧɨɫɬɶ ɫɜɹɡɟɣ: 
N/Ⱥe = 15,66/2,18 = 7,18 ɤɇ/ɫɦ2<Ryc = 19,1 ɤɇ/ɫɦ2 
ɉɪɨɱɧɨɫɬɶ ɩɨɩɟɪɟɱɧɵɯ ɫɜɹɡɟɣ ɨɛɟɫɩɟɱɟɧɚ. 
Ʉɨɷɮɮɢɰɢɟɧɬ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɩɨ ɩɪɨɱɧɨɫɬɢ 37,6%. 
 
Max N= 13.98 ɤɇ, Min N= -7.14 ɤɇ 
Ɋɢɫɭɧɨɤ 2.12 – ɉɪɨɞɨɥɶɧɨɟ ɭɫɢɥɢɟ ɜ ɩɨɩɟɪɟɱɧɵɯ ɫɜɹɡɹɯ (ɪɚɫɩɨɪɤɚɯ) ɧɚ 
ɭɪɨɜɧɟ ɩɨɬɨɥɤɚ, ɤɇ/ɦ2 (ɤɨɦɛɢɧɚɰɢɹ  5) 
 ɂɡɦ. Ʌɢɫɬ №ɞɨɤɭɦ. ɉɨɞɩɢɫɶ Ⱦɚɬɚ 
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Max N= 15.66 ɤɇ, Min N= -13.97 ɤɇ 
Ɋɢɫɭɧɨɤ 2.13 – ɉɪɨɞɨɥɶɧɨɟ ɭɫɢɥɢɟ ɜ ɩɨɩɟɪɟɱɧɵɯ ɫɜɹɡɹɯ (ɪɚɫɩɨɪɤɚɯ) ɧɚ 
ɭɪɨɜɧɟ ɤɪɨɜɥɢ, ɤɇ/ɦ2 (ɤɨɦɛɢɧɚɰɢɹ  5)  
 
Ɋɚɫɱɟɬ ɧɚ ɭɫɬɨɣɱɢɜɨɫɬɶ  
Ɋɚɫɱɟɬɧɚɹ ɞɥɢɧɚ ɩɨɩɟɪɟɱɧɵɯ ɫɜɹɡɟɣ (ɪɚɫɩɨɪɨɤ) ɫɨɫɬɚɜɥɹɟɬ 1,0 ɦ (lef = 
100 ɫɦ). Ƚɢɛɤɨɫɬɶ ɫɨɫɬɚɜɥɹɟɬ:   
= 100/1,09 = 91,7 <u = 120. 
Ʉɨɷɮɮɢɰɢɟɧɬ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɩɨ ɝɢɛɤɨɫɬɢ 76,4%. 
; 
ɉɨ ɬɚɛɥ. Ⱦ.1 ɋɉ 16.13330.2017 ɨɩɪɟɞɟɥɹɟɦ e = 0,595. 
N / (e∙Ⱥe∙Ry∙c) = 13,97/(0,595∙2,18∙25,5∙0,75) = 0,563 < 1. 
ɍɫɬɨɣɱɢɜɨɫɬɶ ɩɨɩɟɪɟɱɧɵɯ ɫɜɹɡɟɣ ɨɛɟɫɩɟɱɟɧɚ. Ʉɨɷɮɮɢɰɢɟɧɬ ɢɫɩɨɥɶɡɨɜɚɧɢɹ 
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2.7 Ɋɚɫɱɟɬ ɰɟɧɬɪɚɥɶɧɨ-ɫɠɚɬɨɣ ɦɨɧɨɥɢɬɧɨɣ ɤɨɥɨɧɧɵ ȺȻɄ 
2.7.1 ȼɵɛɨɪ ɪɚɫɱɟɬɧɨɣ ɫɯɟɦɵ. Ɉɩɪɟɞɟɥɟɧɢɟ ɧɚɝɪɭɡɨɤ ɢ ɭɫɢɥɢɣ 
 
 Ɋɢɫɭɧɨɤ 2.14 – ɋɛɨɪ ɧɚɝɪɭɡɨɤ ɧɚ ɰɟɧɬɪɚɥɶɧɨ-ɫɠɚɬɭɸ ɤɨɥɨɧɧɭ 
 
 
Ɋɢɫɭɧɨɤ 2.15 – Ɋɚɫɱɟɬɧɚɹ ɫɯɟɦɚ ɢ ɩɪɟɞɜɚɪɢɬɟɥɶɧɨɟ ɫɟɱɟɧɢɟ ɤɨɥɨɧɧɵ 
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Ɋɢɫɭɧɨɤ 2.16 – ɗɫɤɢɡ ɪɚɡɪɟɡɚ ɡɞɚɧɢɹ 
Ƚɪɭɡɨɜɚɹ ɩɥɨɳɚɞɶ ɨɬ ɩɟɪɟɤɪɵɬɢɣ ɢ ɩɨɤɪɵɬɢɣ ɩɪɢ ɫɟɬɤɟ ɤɨɥɨɧɧ 6×6 ɦ 
ɪɚɜɧɚ 36 ˏଶ.  
ȼɵɫɨɬɚ ɢ ɲɢɪɢɧɚ ɫɟɱɟɧɢɹ ɪɢɝɟɥɹ 
 ℎ = Ͳ,ͳ݈ = Ͳ,ͳ ∙ ͸ͲͲ = ͸Ͳ ˔ˏ (2.1) 
 ܾ = Ͳ,Ͷℎ = Ͳ,Ͷ ∙ ͸Ͳ = ʹͶ ˔ˏ ≈ ʹͷ ˔ˏ  (ɤɪɚɬɧɨ 5 ɫɦ) (ɩ. III.1 [ͳͲ]).    (2.2) 
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 Ƚɪɚɜɢɣɧɨɟ ɩɨɤɪɵɬɢɟ ɩɪɢ ߜ = Ͳ,ͲͶ ɦ,𝜌 = ͺͲͲ ɤɝ/ɦଷ(ɩɪɢɥɨɠɟɧɢɟ 3 [͸]); 
 Ɍɟɯɧɨɷɥɚɫɬ ɗɄɉ 1 ɫɥɨɣ 
ɩɪɢ ߜ = Ͳ,ͲͲͶʹ ɦ, 𝜌 = ͳʹͷͲ ɤɝ/
ɦଷ(ɩɪɢɥɨɠɟɧɢɟ 3 [͸]); 
 Ɍɟɯɧɨɷɥɚɫɬ ɗɉɉ 1 ɫɥɨɣ 
ɩɪɢ ߜ = Ͳ,ͲͲͶ ɦ, 𝜌 = ͳʹͷͲ ɤɝ/
ɦଷ(ɩɪɢɥɨɠɟɧɢɟ 3 [͸]); 
 ȼɵɪɚɜɧɢɜɚɸɳɚɹ ɰɟɦɟɧɬɧɨ-ɩɟɫɱɚɧɚɹ 
ɫɬɹɠɤɚ ɩɪɢ   ߜ = Ͳ,Ͳ͵ ɦ, 𝜌 = ͳͺͲͲ ɤɝ/
ɦଷ(ɩɪɢɥɨɠɟɧɢɟ 3 [͸]); 
 ɍɬɟɩɥɢɬɟɥɶ – ɩɟɧɨɩɨɥɢɫɬɢɪɨɥ  ߜ = Ͳ,ͳͲͲ ɦ, 𝜌 = ͳͲͲ ɤɝ/
ɦଷ(ɩɪɢɥɨɠɟɧɢɟ 3 [͸]); 
 ɉɟɧɨɛɟɬɨɧ  ߜ = Ͳ,ͶʹͲ ɦ, 𝜌 = ʹͷͲ ɤɝ/
ɦଷ(ɩɪɢɥɨɠɟɧɢɟ 3 [͸]); 
 ɉɚɪɨɢɡɨɥɹɰɢɹ – 1 ɫɥɨɣ ɪɭɛɢɪɨɣɞɚ ߜ = Ͳ,ͲͶ ɦ, 𝜌 = ͷͲͲ ɤɝ/
ɦଷ(ɩɪɢɥɨɠɟɧɢɟ 3 [͸]); 
 ɀ/ɛ ɦɨɧɨɥɢɬɧɚɹ ɩɥɢɬɚ ߜ = Ͳ,ʹ ɦ,𝜌 = ʹͷͲͲ ɤɝ/ɦଷ; 






































(ɬɚɛɥɢɰɚ 1 [ͳͳ]) 
1,2 
(ɬɚɛɥɢɰɚ 1 [ͳͳ]) 
 
1,2 
(ɬɚɛɥɢɰɚ 1 [ͳͳ]) 
 
1,3 








(ɬɚɛɥɢɰɚ 1 [ͳͳ]) 
1,2 
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ȼɪɟɦɟɧɧɚɹ (ɫɧɟɝɨɜɚɹ) [ʹ]: 
 





















ȼɫɟɝɨ ɨɬ ɩɨɤɪɵɬɢɹ: 8568 − 9483,2 
Ɉɬ ɩɟɪɟɤɪɵɬɢɹ ɬɟɯ. ɷɬɚɠɚ: 
ɉɨɫɬɨɹɧɧɚɹ: 
ɐɟɦɟɧɬɧɨ-ɩɟɫɱɚɧɚɹ ɫɬɹɠɤɚ          ߜ = Ͳ,Ͳʹ ˏ, 𝜌 = ͳͺͲͲ ˍˆ/ˏଷ(ɩɪɢɥɨɠɟɧɢɟ 3 [͸]); 
 ɀ/ɛ ɦɨɧɨɥɢɬɧɚɹ ɩɥɢɬɚ ߜ = Ͳ,ʹ ˏ,𝜌 = ʹͷͲͲ ˍˆ/ˏଷ; 





























(ɬɚɛɥɢɰɚ 1 [ͳͳ]) 
 
1,1 
(ɬɚɛɥɢɰɚ 1 [ͳͳ]) 
1,1 
























ȼɫɟɝɨ ɨɬ ɩɟɪɟɤɪɵɬɢɹ ɬɟɯ. ɷɬɚɠɚ: 9985 − 11456 
Ɉɬ ɩɟɪɟɤɪɵɬɢɹ 2(3) ɷɬɚɠɚ: 
ɉɨɫɬɨɹɧɧɚɹ: 
 Ʉɟɪɚɦɨɝɪɚɧɢɬ ߜ = Ͳ,Ͳͳ͵ ˏ, 𝜌 =ʹͶͲͲ ˍˆ/ˏଷ; 
ɐɟɦɟɧɬɧɨ-ɩɟɫɱɚɧɚɹ ɫɬɹɠɤɚ  ߜ = Ͳ,Ͳ͵ͷ ˏ, 𝜌 = ͳͺͲͲ ˍˆ/ˏଷ(ɩɪɢɥɨɠɟɧɢɟ 3 [͸]); 











(ɬɚɛɥɢɰɚ 1 [ͳͳ]) 
 
1,3 











 ɂɡɦ. Ʌɢɫɬ №ɞɨɤɭɦ. ɉɨɞɩɢɫɶ Ⱦɚɬɚ 
Ʌɢɫɬ 
53 Ⱦɉ – 08.05.01. ɉɁ 
𝜌 = ʹͷͲͲ ˍˆ/ˏଷ; 








































ɂɬɨɝɨ ɨɬ ɩɟɪɟɤɪɵɬɢɹ 2(3) ɷɬɚɠɚ:  10567  12212,1 
ɋɟɱɟɧɢɟ ɤɨɥɨɧɧɵ ɩɪɟɞɜɚɪɢɬɟɥɶɧɨ ɩɪɢɧɢɦɚɟɦ ܾ௖ × ℎ௖ = ͶͲ × ͶͲ ˔ˏ. 
Ɋɚɫɱɟɬɧɚɹ ɞɥɢɧɚ ɤɨɥɨɧɧ ɪɚɜɧɚ ɜɵɫɨɬɟ ɷɬɚɠɚ ݈଴ = ܪ௙ = Ͷ,ʹͻ ˏ. 
ɋɨɛɫɬɜɟɧɧɵɣ ɪɚɫɱɟɬɧɵɣ ɜɟɫ ɤɨɥɨɧɧ ɧɚ ɨɞɢɧ ɷɬɚɠ: 
 ܩ௖ = ܾ௖ℎ௖ܪ௙𝜌ߛ௙ = Ͳ,Ͷ ∙ Ͳ,Ͷ ∙ Ͷ,ʹͻ ∙ ʹͷ ∙ ͳ,ͳ = ͳͺ,ͻ ˍʜ.(2.3) 
 
ɉɨɞɫɱɟɬ ɪɚɫɱɟɬɧɨɣ ɧɚɝɪɭɡɤɢ ɧɚ ɤɨɥɨɧɧɭ ɫɜɟɞɟɧ ɜ ɬɚɛɥɢɰɭ 2.2. Ɋɚɫɱɟɬ 
ɧɚɝɪɭɡɤɢ ɨɬ ɩɨɤɪɵɬɢɹ ɢ ɩɟɪɟɤɪɵɬɢɹ ɜɵɩɨɥɧɟɧ ɭɦɧɨɠɟɧɢɟɦ ɢɯ ɡɧɚɱɟɧɢɣ ɩɨ 
ɬɚɛɥɢɰɟ 1 ɧɚ ɝɪɭɡɨɜɭɸ ɩɥɨɳɚɞɶ ܣ௖ = ͵͸ ˏଶ, ɫ ɤɨɬɨɪɨɣ ɧɚɝɪɭɡɤɚ ɩɟɪɟɞɚɟɬɫɹ 









 ɂɡɦ. Ʌɢɫɬ №ɞɨɤɭɦ. ɉɨɞɩɢɫɶ Ⱦɚɬɚ 
Ʌɢɫɬ 
54 Ⱦɉ – 08.05.01. ɉɁ 
Ɍɚɛɥɢɰɚ 2.7 – ɉɨɞɫɱɟɬ ɪɚɫɱɟɬɧɨɣ ɧɚɝɪɭɡɤɢ ɧɚ ɤɨɥɨɧɧɭ  





Ɋɚɫɱɟɬɧɚɹ ɫɭɦɦɚɪɧɚɹ ɧɚɝɪɭɡɤɚ, ɤɇ 
ɞɥɢɬɟɥɶɧɚɹ ɤɪɚɬɤɨɜɪɟɦɟɧ
ɧɚɹ 































Ʉɥɚɫɫ ɛɟɬɨɧɚ B20 ɬɹɠɟɥɵɣ: 
 
ɉɨ 1 ɝɪɭɩɩɟ ɩɪɟɞɟɥɶɧɵɯ ɫɨɫɬɨɹɧɢɣ: ܴ௕ = ͳͳ,ͷ Ɇɉɚ – ɪɚɫɱɟɬɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɛɟɬɨɧɚ ɧɚ ɨɫɟɜɨɟ ɫɠɚɬɢɟ 
(ɩɪɢɡɦɟɧɧɚɹ ɩɪɨɱɧɨɫɬɶ)(ɬɚɛɥɢɰɚ 6.8 [ͳʹ]); ܴ௕௧ = Ͳ,ͻ Ɇɉɚ – ɪɚɫɱɟɬɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɛɟɬɨɧɚ ɧɚ ɨɫɟɜɨɟ ɪɚɫɬɹɠɟɧɢɟ 
(ɬɚɛɥɢɰɚ 6.8  [ͳʹ]);  
ɉɨ 2 ɝɪɭɩɩɟ ɩɪɟɞɟɥɶɧɵɯ ɫɨɫɬɨɹɧɢɣ: ܴ௕௡ =  ܴ௕,௦௘௥ = ͳͷ,Ͳ Ɇɉɚ – ɧɨɪɦɚɬɢɜɧɨɟ ɢ ɪɚɫɱɟɬɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɹ 
ɛɟɬɨɧɚ ɞɥɹ ɩɪɟɞɟɥɶɧɵɯ ɫɨɫɬɨɹɧɢɣ ɧɚ ɨɫɟɜɨɟ ɫɠɚɬɢɟ (ɬɚɛɥɢɰɚ 6.7  [ͳʹ]); ܴ௕௧௡ =  ܴ௕௧,௦௘௥ = ͳ,ͶͲ Ɇɉɚ – ɧɨɪɦɚɬɢɜɧɨɟ ɢ ɪɚɫɱɟɬɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɹ 
ɛɟɬɨɧɚ ɞɥɹ ɩɪɟɞɟɥɶɧɵɯ ɫɨɫɬɨɹɧɢɣ ɧɚ ɨɫɟɜɨɟ ɪɚɫɬɹɠɟɧɢɟ (ɬɚɛɥɢɰɚ 6.7 [ͳʹ]). ܧ௕ = ʹ͹,ͷ ∙ ͳͲଷɆɉɚ – ɧɚɱɚɥɶɧɵɣ ɦɨɞɭɥɶ ɭɩɪɭɝɨɫɬɢ ɛɟɬɨɧɚ ɩɪɢ ɫɠɚɬɢɢ 
ɢ ɪɚɫɬɹɠɟɧɢɢ ɫ ɟɫɬɟɫɬɜɟɧɧɵɦ ɬɜɟɪɞɟɧɢɟɦ ɛɟɬɨɧɚ (ɬɚɛɥɢɰɚ 6.11 [ͳʹ]); 
 
Ʉɥɚɫɫ ɚɪɦɚɬɭɪɵ A 500  :  
 
ɉɨ 1 ɝɪɭɩɩɟ ɩɪɟɞɟɥɶɧɵɯ ɫɨɫɬɨɹɧɢɣ: ܴ௦ = ͶͷͲ Ɇɉɚ – ɪɚɫɱɟɬɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɚɪɦɚɬɭɪɵ ɩɪɨɞɨɥɶɧɨɣ 
(ɬɚɛɥɢɰɚ 6.14  [ͳʹ]); ܴ௦𝑤 = ͵ͲͲ Ɇɉɚ – ɪɚɫɱɟɬɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɚɪɦɚɬɭɪɵ ɩɨɩɟɪɟɱɧɨɣ 
(ɬɚɛɥɢɰɚ 6.15 [ͳʹ]);  
 ɂɡɦ. Ʌɢɫɬ №ɞɨɤɭɦ. ɉɨɞɩɢɫɶ Ⱦɚɬɚ 
Ʌɢɫɬ 
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ܴ௦௖ = ͶͷͲ Ɇɉɚ – ɪɚɫɱɟɬɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɚɪɦɚɬɭɪɵ ɫɠɚɬɢɸ (ɬɚɛɥɢɰɚ 
6.14 [ͳʹ]).  
 
2.7.2 Ɋɚɫɱɟɬ ɤɨɥɨɧɧɵ ɩɟɪɜɨɝɨ ɷɬɚɠɚ 
ɍɫɢɥɢɹ ɫ ɭɱɟɬɨɦ ɤɨɷɮɮɢɰɢɟɧɬɚ ɧɚɞɟɠɧɨɫɬɢ ɩɨ ɧɚɡɧɚɱɟɧɢɸ ߛ௡ = Ͳ,ͻͷ ɛɭɞɭɬ: 
N = 2022,1∙ 0,95 = 1920,9 ɤɇ,   ௟ܰௗ = 1839∙ 0,95 = 1747,05 ɤɇ (ɩɨ ɬɚɛɥɢɰɟ 2.2), 
ɫɟɱɟɧɢɟ ɤɨɥɨɧɧɵ  ܾ௖ × ℎ௖ = ͶͲ × ͶͲ ɫɦ, ɛɟɬɨɧ ɤɥɚɫɫɚ B20, ܴ௕= 11,5 Ɇɉɚ, 
ɚɪɦɚɬɭɪɚ ɢɡ ɫɬɚɥɢ ɤɥɚɫɫɚ Ⱥ 400, ܴ௦௖ = ͵ͷͲ Ɇɉа, ߛ௕ଶ = Ͳ,ͻ - ɤɨɷɮɮɢɰɢɟɧɬ 
ɭɫɥɨɜɢɣ ɪɚɛɨɬɵ ɛɟɬɨɧɚ (ɬɚɛɥɢɰɚ 1.5 [ͳ͵]). 
ɉɪɟɞɜɚɪɢɬɟɥɶɧɨ ɜɵɱɢɫɥɹɟɦ ɨɬɧɨɲɟɧɢɟ 




λ = ݈଴/ℎ௖ = 429/40 = 10,7> 4,                                                                  (2.6) 
 
ɋɥɟɞɨɜɚɬɟɥɶɧɨ ɧɟɨɛɯɨɞɢɦɨ ɭɱɢɬɵɜɚɬɶ ɩɪɨɝɢɛ ɤɨɥɨɧɧɵ; 
ɷɤɫɰɟɧɬɪɢɫɢɬɟɬ  
 ݁௔ = ℎ௖ / 30 = 40/30 = 1,33 ɫɦ,                                                                (2.7) 
 
ɚ ɬɚɤɠɟ ɧɟ ɦɟɧɟɟ ݈/͸ͲͲ = 429/600 = 0,715 ɫɦ;                                       (2.8) 
 
ɩɪɢɧɢɦɚɟɦ ɛɨɥɶɲɟɟ ɡɧɚɱɟɧɢɟ ݁௔ = ͳ,͵͵ ɫɦ; ɪɚɫɱɟɬɧɚɹ ɞɥɢɧɚ ɤɨɥɨɧɧɵ ݈ = 429 ɫɦ < ʹͲℎ௖ = 20 ∙ 40 = 800 ɫɦ, ɡɧɚɱɢɬ ɪɚɫɱɟɬ ɩɪɨɞɨɥɶɧɨɣ ɚɪɦɚɬɭɪɵ 
ɦɨɠɧɨ ɜɵɩɨɥɧɢɬɶ ɩɨ ɮɨɪɦɭɥɟ 2.95 [ͳ͵]. 
Ɂɚɞɚɟɦɫɹ ɩɪɨɰɟɧɬɨɦ ɚɪɦɢɪɨɜɚɧɢɹ 𝜇 = ͳ% ሺɤɨɷɮɮɢɰɢɟɧɬ  𝜇 = 0,01) ɢ 
ɜɵɱɢɫɥɹɟɦ : 
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𝛼 = 𝜇 𝑅𝑠೎𝑅್ఊ್మ = Ͳ,Ͳͳ ସହ଴ଵଵ,ହ∙଴,ଽ = Ͳ,Ͷ͵Ͷ.(2.9) 
 
ɉɪɢ ௟ܰௗ/ܰ = 0,9 ɢ λ = ݈଴/ℎ௖ = 10,7  ɩɨ ɬɚɛɥɢɰɟ 2.15 [ͳ͵] ɤɨɷɮɮɢɰɢɟɧɬɵ 𝜑௕ = Ͳ,ͻͲͶ ɢ, ɩɨɥɚɝɚɹ, ɱɬɨ  
 ܣ௠௦ < ͳ,͵ሺܣ௦ + ܣ௦/)𝜑௥ = 0,907,                                                            (2.10)   
 
 ɚ ɤɨɷɮɮɢɰɢɟɧɬ 𝜑 ɩɨ ɮɨɪɦɭɥɟ 2.94 [ͳ͵] 
 𝜑 = 𝜑௕ + ʹሺ𝜑௥ − 𝜑௕ሻ𝛼 = Ͳ,ͻͲͶ + ʹሺͲ,ͻͲ͹ − Ͳ,ͻͲͶሻͲ,Ͷ͵Ͷ = Ͳ,ͻͲ͸ < 𝜑௥= Ͳ,ͻͲ͹; 
 
Ɍɪɟɛɭɟɦɚɹ ɩɥɨɳɚɞɶ ɫɟɱɟɧɢɹ ɩɪɨɞɨɥɶɧɨɣ ɚɪɦɚɬɭɪɵ ɩɨ ɮɨɪɦɭɥɟ 
2.12[ͳ͵]: 
 ቀܣ௦ + ܣ௦/ቁ =  𝑁𝜑ఊ𝑠𝑅𝑠೎ − ܣ 𝑅್ఊ್మ𝑅𝑠೎ = ଵଽଶ଴ଽ଴଴଴,ଽ଴଺∙ଵ∙ସହ଴ ሺଵ଴଴ሻ − ͶͲ ∙ ͶͲ ଵଵ,ହ∙଴,ଽସହ଴ = ͳͲ,͵;(2.11) 
 
ɩɪɢɧɹɬɨ ɤɨɧɫɬɪɭɤɬɢɜɧɨ 8∅16A500, ∑ ܣ௦ =ͳ͸,Ͳͺ ɫɦଶ ɩɨɩɪɢɥɨɠɟɧɢɸVI[ͳͲ]; 𝜇 = ሺͳ͸,Ͳͺ/ͳʹʹͷሻ100 = 1,31%, ɱɬɨ ɛɨɥɶɲɟ 
ɪɚɧɟɟ ɩɪɢɧɹɬɨɝɨ 𝜇 = ͳ%. 
Ɏɚɤɬɢɱɟɫɤɚɹ ɧɟɫɭɳɚɹ ɫɩɨɫɨɛɧɨɫɬɶ ɫɟɱɟɧɢɹ ܾ௖ × ℎ௖ = ͶͲͲ × ͶͲͲ ɦɦ ɩɨ 
ɮɨɪɦɭɥɟ[ͳ͵]: 
 ௙ܰ௖ = 𝜂𝜑ሺܴ௕ߛ௕ଶܣ + ∑ ܣ௦ܴ௦௖ሻ = ͳ ∙ Ͳ,ͻͲ͸[ͳͳ,ͷ ሺͳͲͲሻ ∙ Ͳ,ͻ ∙ ͳ͸Ͳͺ + ͳ͸,Ͳͺ ∙ͶͷͲሺͳͲͲሻ] = ʹͳ͸͵,Ͷ ɤɇ;(2.12) 
 ௙ܰ௖ = ʹͳ͸͵,Ͷ ɤɇ > ܰ = ʹͲʹʹ,ͳ ɤɇ – ɧɟɫɭɳɚɹ ɫɩɨɫɨɛɧɨɫɬɶ ɫɟɱɟɧɢɹ 
ɨɛɟɫɩɟɱɟɧɚ.  
 ɂɡɦ. Ʌɢɫɬ №ɞɨɤɭɦ. ɉɨɞɩɢɫɶ Ⱦɚɬɚ 
Ʌɢɫɬ 
57 Ⱦɉ – 08.05.01. ɉɁ 
ɉɨɩɟɪɟɱɧɚɹ ɚɪɦɚɬɭɪɚ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɞɚɧɧɵɦɢ ˒˓иˎˑˉˈːия VI[ͳͲ]ɩɪɢɧɹɬɚ 
ɞɢɚɦɟɬɪɨɦ 12 ɦɦ ɤɥɚɫɫɚ Ⱥ500 ɲɚɝɨɦ 600 ɦɦ. Ⱥɪɦɢɪɨɜɚɧɢɟ ɤɨɥɨɧɧɵ ɩɟɪɜɨɝɨ 
ɷɬɚɠɚ ɩɨɤɚɡɚɧɨ ɧɚ ɪɢɫɭɧɤɟ 2.4. 
 
3.Ɉɫɧɨɜɚɧɢɟ ɢ ɮɭɧɞɚɦɟɧɬɵ 
3.1 Ɉɰɟɧɤɚ ɢɧɠɟɧɟɪɧɨ-ɝɟɨɥɨɝɢɱɟɫɤɢɯ ɭɫɥɨɜɢɣ ɢ ɫɜɨɣɫɬɜ ɝɪɭɧɬɨɜ 
ɫɬɪɨɢɬɟɥɶɧɨɣ ɩɥɨɳɚɞɤɢ 
ɉɥɨɳɚɞɤɚ ɩɨɞ ɫɬɪɨɢɬɟɥɶɫɬɜɨ ɮɭɬɛɨɥɶɧɨɝɨ ɦɚɧɟɠɚ ɪɚɫɩɨɥɨɠɟɧɚ ɜ 
ɝɨɪɨɞɟ Ⱥɛɚɤɚɧɟ, ɩɨ ɭɥɢɰɟ Ⱥɜɢɚɬɨɪɨɜ. 
ɋɬɪɨɢɬɟɥɶɧɚɹ ɩɥɨɳɚɞɤɚ ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɩɭɫɬɵɪɶ. 
 Ʉɥɢɦɚɬ ɪɚɣɨɧɚ – I ȼ. 
 Ɋɚɣɨɧ ɩɨ ɜɟɫɭ ɫɧɟɝɨɜɨɝɨ ɩɨɤɪɨɜɚ – II (ɤɚɪɬɚ 1 [ͳͳ]). 
ȼɟɫ ɫɧɟɝɨɜɨɝɨ ɩɨɤɪɨɜɚ – p=120 ɤɝ/ˏଶ (ɬɚɛɥɢɰɚ 10.1 [ͳͳ]). 
ɋɟɣɫɦɢɱɧɨɫɬɶ ɪɚɣɨɧɚ, ɫɨɝɥɚɫɧɨ ɋɉ 14.13330.2014[ͺ]ɢ ɫ ɭɱɟɬɨɦ 
ɢɧɠɟɧɟɪɧɨ-ɝɟɨɥɨɝɢɱɟɫɤɢɯ ɢɡɵɫɤɚɧɢɣ ɫɨɫɬɚɜɥɹɟɬ 7 ɛɚɥɥɨɜ. 
ɇɨɪɦɚɬɢɜɧɚɹ ɝɥɭɛɢɧɚ ɫɟɡɨɧɧɨɝɨ ɩɪɨɦɟɪɡɚɧɢɹ ɝɪɭɧɬɚ - ݀௙௡=2,5 ɦ. 
ɉɨ ɚɪɯɢɜɧɵɦ ɞɚɧɧɵɦ, ɩɪɢ ɩɪɨɜɟɞɟɧɢɢ ɢɧɠɟɧɟɪɧɨ-ɝɟɨɥɨɝɢɱɟɫɤɢɯ 
ɢɡɵɫɤɚɧɢɣ, ɝɪɭɧɬɨɜɵɟ ɜɨɞɵ ɜɫɤɪɵɬɵ ɧɚ ɚɛɫɨɥɸɬɧɨɣ ɨɬɦɟɬɤɟ 242. 
 Ƚɪɭɧɬɵ ɂȽɗ – 1 - ɉɨɱɜɟɧɧɨ-ɪɚɫɬɢɬɟɥɶɧɵɣ ɫɥɨɣ, ɦɨɳɧɨɫɬɶɸ 0,18 
ɦ;  
 Ƚɪɭɧɬɵ ɂȽɗ – 2 - Ƚɚɥɟɱɧɢɤɨɜɵɣ ɝɪɭɧɬ, ɦɨɳɧɨɫɬɶɸ 3,82 ɦ; 
 Ƚɪɭɧɬɵ ɂȽɗ – 3 - ɋɭɝɥɢɧɨɤ ɦɨɳɧɨɫɬɶɸ 3 ɦ ɢ ɛɨɥɟɟ. 
 
3.2  ɉɨɫɬɪɨɟɧɢɟ ɢɧɠɟɧɟɪɧɨ-ɝɟɨɥɨɝɢɱɟɫɤɨɝɨ ɪɚɡɪɟɡɚ 
ɋɨɝɥɚɫɧɨ ɢɧɠɟɧɟɪɧɨ – ɝɟɨɥɨɝɢɱɟɫɤɢɦ ɢɡɵɫɤɚɧɢɹɦ ɦɟɫɬɧɨɫɬɢ ɫɬɪɨɢɦ 
ɢɧɠɟɧɟɪɧɨ-ɝɟɨɥɨɝɢɱɟɫɤɢɣ ɪɚɡɪɟɡ ɪɚɣɨɧɚ ɫɬɪɨɢɬɟɥɶɫɬɜɚ. 
 ɂɡɦ. Ʌɢɫɬ №ɞɨɤɭɦ. ɉɨɞɩɢɫɶ Ⱦɚɬɚ 
Ʌɢɫɬ 
58 Ⱦɉ – 08.05.01. ɉɁ 
 
Ɋɢɫɭɧɨɤ 3.1 -ɂɧɠɟɧɟɪɧɨ-ɝɟɨɥɨɝɢɱɟɫɤɢɣ ɪɚɡɪɟɡ 
 
 
3.3 Ɏɢɡɢɤɨ-ɦɟɯɚɧɢɱɟɫɤɢɟ ɫɜɨɣɫɬɜɚ ɝɪɭɧɬɨɜ 







ɉɥɨɬɧɨɫɬɶ ɝɪɭɧɬɚ 𝜌, 
ɝ/˔ˏଷ 2,25 1,89 
ɉɥɨɬɧɨɫɬɶ ɱɚɫɬɢɰ 
ɝɪɭɧɬɚ 𝜌௦, ɝ/˔ˏଷ 2,69 2,68 
ɉɥɨɬɧɨɫɬɶ ɫɭɯɨɝɨ 
ɝɪɭɧɬɚ 𝜌ௗ, ɝ/˔ˏଷ 1,94 1,6 
ȼɥɚɠɧɨɫɬɶ 
ɩɪɢɪɨɞɧɚɹ W, % 
0,16 0,18 
ȼɥɚɠɧɨɫɬɶ ɧɚ 






 ɂɡɦ. Ʌɢɫɬ №ɞɨɤɭɦ. ɉɨɞɩɢɫɶ Ⱦɚɬɚ 
Ʌɢɫɬ 
59 Ⱦɉ – 08.05.01. ɉɁ 
(ɪɚɫɤɚɬɵɜɚɧɢɹ) ?ܹ?,% 
ɍɞɟɥɶɧɵɣ ɜɟɫ 
ɝɪɭɧɬɚ ߛ, ɤɇ/ˏଶ 22,5 18,9 
Ʉɨɷɮɮɢɰɢɟɧɬ 
ɩɨɪɢɫɬɨɫɬɢ e, ɞ.ɟɞ. 
0,38 0,675 
ɉɨɤɚɡɚɬɟɥɶ 




ɍɞɟɥɶɧɨɟ ɫɰɟɩɥɟɧɢɟ ܥ௡, ɤɉɚ 2 1,33 
ɍɝɨɥ ɜɧɭɬɪɟɧɧɟɝɨ 













Ɇɨɳɧɨɫɬɶ ɫɥɨɹ, ɦ 4 ɢ ɛɨɥɟɟ 3 
 
3.4  ȼɵɱɢɫɥɟɧɢɟ ɪɚɫɱɟɬɧɵɯ ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɝɪɭɧɬɨɜ 
ɇɚ ɨɫɧɨɜɟ ɡɚɞɚɧɧɵɯ ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɜɵɱɢɫɥɹɟɦ ɩɪɨɢɡɜɨɞɧɵɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ 
ɝɪɭɧɬɚ, ɨɩɪɟɞɟɥɹɟɦ ɜɢɞ ɢ ɫɨɫɬɨɹɧɢɟ ɝɪɭɧɬɚ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ [18]. Ɋɚɫɱɟɬɵ 
ɩɪɨɢɡɜɟɞɟɧɵ ɜ ɬɚɛɥɢɱɧɨɣ ɮɨɪɦɟ (ɫɦ. ɬɚɛɥɢɰɚ 3.1). 
ȼɵɱɢɫɥɟɧɧɵɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɩɨɥɭɱɚɟɦ ɢɡ ɞɚɧɧɵɯ ɩɨ ɮɨɪɦɭɥɚɦ: 
1. ɉɥɨɬɧɨɫɬɶ ɫɭɯɨɝɨ ɝɪɭɧɬɚ: Wd  1
 , ɬ/ɦ3 (3.1) 
 ɂɡɦ. Ʌɢɫɬ №ɞɨɤɭɦ. ɉɨɞɩɢɫɶ Ⱦɚɬɚ 
Ʌɢɫɬ 
60 Ⱦɉ – 08.05.01. ɉɁ 
1) ɝɚɥɟɱɧɢɤ:  d = 2,25 / (1 + 0,16) = 1,94 ɬ/ɦ3 
2) ɫɭɝɥɢɧɨɤ:  d = 1,89 / (1 + 0,18) = 1,6 ɬ/ɦ3 
 
2. ɑɢɫɥɨ ɩɥɚɫɬɢɱɧɨɫɬɢ: PLP WWJ  (3.2) 
1) ɝɚɥɟɱɧɢɤ: - 
2) ɫɭɝɥɢɧɨɤ: JP = 0,26 – 0,16 = 0,10 







                  (3.3) 
1) ɝɚɥɟɱɧɢɤ:  - 
2) ɫɭɝɥɢɧɨɤ:  JL = (0,18 – 0,16) / (0,26 – 0,16) = 0,2 
4. Ʉɨɷɮɮɢɰɢɟɧɬ ɩɨɪɢɫɬɨɫɬɢ: 
d
dSe 
  (3.4) 
1) ɝɚɥɟɱɧɢɤ:  e = (2,69 – 1,94) / 1,94 = 0,38 
2) ɫɭɝɥɢɧɨɤ:  e = (2,68 – 1,6) / 1,6 = 0,675 









1) ɝɚɥɟɱɧɢɤ:  Sr = (0,16 ∙ 2,69) / (0,38∙ 1,00) = 1,13 
2) ɫɭɝɥɢɧɨɤ: Sr = (0,18∙ 2,68) / (0,675∙ 1,00) = 0,714 
 
6. ɍɞɟɥɶɧɵɣ ɜɟɫ: g  , kH/ɦ3;                                                         (3.6) 
1) ɝɚɥɟɱɧɢɤ:   γ =2,25∙10 = 22,5 
2) ɫɭɝɥɢɧɨɤ:   γ =1,89∙10= 18,9 




0 , Ɇɉɚ-1(3.7) 
1) ɝɚɥɟɱɧɢɤ : mV = 0,022/ (1 + 0,38) = 0,016 Ɇɉɚ-1 
2) ɫɭɝɥɢɧɨɤ:           mV = 0,047 / (1 + 0,675) = 0,028 Ɇɉɚ-1 
8. Ɇɨɞɭɥɶ ɨɛɳɟɣ ɞɟɮɨɪɦɚɰɢɢ: 
Vm
E 0 ,Ɇɉɚ; 1 = 0,8;2 = 0,62;   (3.8) 
1) ɝɚɥɟɱɧɢɤ:  E0=0,8/0,016 Ɇɉɚ-1=50 Ɇɉɚ  
 ɂɡɦ. Ʌɢɫɬ №ɞɨɤɭɦ. ɉɨɞɩɢɫɶ Ⱦɚɬɚ 
Ʌɢɫɬ 
61 Ⱦɉ – 08.05.01. ɉɁ 
2) ɫɭɝɥɢɧɨɤ:         E0=0,62/0,028 Ɇɉɚ-1=22 Ɇɉɚ  
 
9. Ɋɚɫɱɟɬɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ R0 ɩɪɢɧɢɦɚɟɦ ɩɨ ɋɉ 22.13330.2016 
1) ɝɚɥɟɱɧɢɤ:R0 = 600 ɤɉɚ 
2) ɫɭɝɥɢɧɨɤ:   R0 = 400 ɤɉɚ 
 





I  ;                                                (3.9)             
1) ɝɚɥɟɱɧɢɤ:I = 43 / 1,5 = 28,6 
2) ɫɭɝɥɢɧɨɤ:  I = 24 / 1,5 = 16 
 





I  , ɤɉɚ; ɝɞɟ g(c) = 1,5                                                              (3.10) 
1) ɝɚɥɟɱɧɢɤ:   CI = 2 ɤɇ/ɦ2 / 1,5 =1.33 ɤɉɚ 
ɫɭɝɥɢɧɨɤ:  CI = 3 ɤɇ/ɦ2 / 1,5 = 2 ɤɉɚ 
 
3.5 Ɉɩɢɫɚɧɢɟ ɤɨɧɫɬɪɭɤɬɢɜɧɨɝɨ ɪɟɲɟɧɢɹ ɡɞɚɧɢɹ 
Ʉɨɧɫɬɪɭɤɬɢɜɧɨɟ ɪɟɲɟɧɢɟ ȺȻɄ ɮɭɬɛɨɥɶɧɨɝɨ ɦɚɧɟɠɚ ɩɪɟɞɫɬɚɜɥɹɟɬ 
ɫɨɛɨɣ 4-ɯ ɷɬɚɠɧɨɟ ɡɞɚɧɢɟ ɛɟɡ ɩɨɞɜɚɥɚ. 
Ʉɨɧɫɬɪɭɤɬɢɜɧɚɹ ɫɯɟɦɚ ɡɞɚɧɢɹ – ɩɨɥɧɵɣ ɤɚɪɤɚɫ. 
Ɋɚɡɦɟɪɵ ɡɞɚɧɢɹ ɜ ɩɥɚɧɟ - Lଵ × Lଶ = 135 × 22 ɦ. 
ȼɪɟɦɟɧɧɚɹ ɧɚɝɪɭɡɤɚ ɧɚ ɩɟɪɟɤɪɵɬɢɟ v = 4 ɤɇ/ˏଶ (ɬɚɛɥɢɰɚ 8.3 [ͳͳ]). 
ɉɨɞɪɨɛɧɟɟ ɤɨɧɫɬɪɭɤɬɢɜɧɨɟ ɪɟɲɟɧɢɟ ɩɪɟɞɫɬɚɜɥɟɧɨ ɜ ɩ. 2.1 
ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɣ ɩɨɹɫɧɢɬɟɥɶɧɨɣ ɡɚɩɢɫɤɢ. 
 ɂɡɦ. Ʌɢɫɬ №ɞɨɤɭɦ. ɉɨɞɩɢɫɶ Ⱦɚɬɚ 
Ʌɢɫɬ 
62 Ⱦɉ – 08.05.01. ɉɁ 
 
Ɋɢɫɭɧɨɤ 3.2 – ɋɯɟɦɚ ɪɚɫɩɨɥɨɠɟɧɢɹ ɮɭɧɞɚɦɟɧɬɨɜ 
3.6  ɋɛɨɪ ɧɚɝɪɭɡɨɤ, ɞɟɣɫɬɜɭɸɳɢɯ ɧɚ ɮɭɧɞɚɦɟɧɬɵ ɢ ɨɫɧɨɜɚɧɢɹ 
Ɏɭɧɞɚɦɟɧɬ ȺȻɄ ɮɭɬɛɨɥɶɧɨɝɨ ɦɚɧɟɠɚ ɩɥɚɧɢɪɭɟɬɫɹ ɜɵɩɨɥɧɹɬɶ ɧɚ 
ɟɫɬɟɫɬɜɟɧɧɨɦ ɨɫɧɨɜɚɧɢɢ ɫɬɚɤɚɧɧɨɝɨ ɬɢɩɚ. 
ɉɟɪɟɞ ɫɛɨɪɨɦ ɧɚɝɪɭɡɨɤ ɧɚ ɮɭɧɞɚɦɟɧɬɵ ɧɟɨɛɯɨɞɢɦɨ ɨɩɪɟɞɟɥɢɬɶ ɤɚɤɢɟ 
ɤɨɧɫɬɪɭɤɰɢɢ ɹɜɥɹɸɬɫɹ ɧɟɫɭɳɢɦɢ ɢ ɫɚɦɨɧɟɫɭɳɢɦɢ, ɤɚɤɢɦ ɨɛɪɚɡɨɦ 
ɩɟɪɟɞɚɟɬɫɹ ɧɚɝɪɭɡɤɚ ɨɬ ɩɟɪɟɤɪɵɬɢɹ. ɇɚɝɪɭɡɤɢ, ɞɟɣɫɬɜɭɸɳɢɟ ɧɚ ɮɭɧɞɚɦɟɧɬ, 
ɞɟɥɹɬɫɹ ɧɚ ɩɨɫɬɨɹɧɧɵɟ, ɤɪɚɬɤɨɜɪɟɦɟɧɧɵɟ ɢ ɨɫɨɛɵɟ. 
ɉɪɢ ɪɚɫɱɟɬɟ ɨɫɧɨɜɚɧɢɣ ɢ ɮɭɧɞɚɦɟɧɬɨɜ ɩɨ ɞɜɭɦ ɝɪɭɩɩɚɦ ɩɪɟɞɟɥɶɧɵɯ 
ɫɨɫɬɨɹɧɢɣ ɢɫɩɨɥɶɡɭɸɬɫɹ ɪɚɫɱɟɬɧɵɟ ɭɫɢɥɢɹ: 
NI=Nnf        NII=Nnf 
QI=Qnf         QII=Qnf 
MI=Mnf        MII=Mnf  , 
ɝɞɟ f– ɤɨɷɮɮɢɰɢɟɧɬ ɧɚɞɟɠɧɨɫɬɢ ɩɨ ɧɚɝɪɭɡɤɟ, ɩɪɢɧɢɦɚɟɬɫɹɩɨ [11]. 
 ɂɡɦ. Ʌɢɫɬ №ɞɨɤɭɦ. ɉɨɞɩɢɫɶ Ⱦɚɬɚ 
Ʌɢɫɬ 
63 Ⱦɉ – 08.05.01. ɉɁ 
f>1 ɩɨ ɩɟɪɜɨɣ ɝɪɭɩɩɟ ɩɪɟɞɟɥɶɧɵɯ ɫɨɫɬɨɹɧɢɣ ɢ f =1 ɩɨ ɜɬɨɪɨɣ ɝɪɭɩɩɟ 
ɩɪɟɞ. ɫɨɫɬɨɹɧɢɣ. 
Ɋɚɫɱɟɬ ɨɫɧɨɜɚɧɢɣ ɩɨ ɞɟɮɨɪɦɚɰɢɹɦ ɩɪɨɢɡɜɨɞɢɬɫɹ ɧɚ ɨɫɧɨɜɧɨɟ ɫɨɱɟɬɚɧɢɟ 
ɧɚɝɪɭɡɨɤ, ɩɨ ɧɟɫɭɳɟɣ ɫɩɨɫɨɛɧɨɫɬɢ ɧɚ ɨɫɧɨɜɧɨɟ ɢ ɨɫɨɛɨɟ. ɋɛɨɪ ɧɚɝɪɭɡɨɤ ɩɪɢ 
ɩɪɟɞɜɚɪɢɬɟɥɶɧɨɦ ɨɩɪɟɞɟɥɟɧɢɢ ɪɚɡɦɟɪɨɜ ɮɭɧɞɚɦɟɧɬɨɜ ɩɪɨɢɡɜɨɞɢɬɫɹ ɞɨ 
ɩɥɚɧɢɪ. ɨɬɦɟɬɤɢ (ɡɞɚɧɢɟ ɛɟɡ  ɩɨɞɜɚɥɚ) ɢ ɞɨ ɩɨɥɚ ɩɨɞɜɚɥɚ (ɟɫɥɢ ɡɞɚɧɢɟ ɫ 
ɩɨɞɜɚɥɨɦ). 














 Ƚɪɚɜɢɣɧɨɟ ɩɨɤɪɵɬɢɟ ɩɪɢ ߜ = Ͳ,ͲͶ ɦ,𝜌 = ͺͲͲ ɤɝ/ɦଷ(ɩɪɢɥɨɠɟɧɢɟ 3 [͸]); 
 Ɍɟɯɧɨɷɥɚɫɬ ɗɄɉ 1 ɫɥɨɣ 
ɩɪɢ ߜ = Ͳ,ͲͲͶʹ ɦ, 𝜌 = ͳʹͷͲ ɤɝ/
ɦଷ(ɩɪɢɥɨɠɟɧɢɟ 3 [͸]); 
 Ɍɟɯɧɨɷɥɚɫɬ ɗɉɉ 1 ɫɥɨɣ 
ɩɪɢ ߜ = Ͳ,ͲͲͶ ɦ, 𝜌 = ͳʹͷͲ ɤɝ/
ɦଷ(ɩɪɢɥɨɠɟɧɢɟ 3 [͸]); 
 ȼɵɪɚɜɧɢɜɚɸɳɚɹ ɰɟɦɟɧɬɧɨ-ɩɟɫɱɚɧɚɹ 
ɫɬɹɠɤɚ ɩɪɢ   ߜ = Ͳ,Ͳ͵ ɦ, 𝜌 = ͳͺͲͲ ɤɝ/
ɦଷ(ɩɪɢɥɨɠɟɧɢɟ 3 [͸]); 
 ɍɬɟɩɥɢɬɟɥɶ – ɩɟɧɨɩɨɥɢɫɬɢɪɨɥ ߜ = Ͳ,ͳͲͲ ɦ, 𝜌 = ͳͲͲ ɤɝ/
ɦଷ(ɩɪɢɥɨɠɟɧɢɟ 3 [͸]); 
 ɉɟɧɨɛɟɬɨɧ ߜ = Ͳ,ͶʹͲ ɦ, 𝜌 = ʹͷͲ ɤɝ/
ɦଷ(ɩɪɢɥɨɠɟɧɢɟ 3 [͸]); 


























(ɬɚɛɥɢɰɚ 1 [ͳͳ]) 
1,2 
(ɬɚɛɥɢɰɚ 1 [ͳͳ]) 
 
1,2 
(ɬɚɛɥɢɰɚ 1 [ͳͳ]) 
 
1,3 








(ɬɚɛɥɢɰɚ 1 [ͳͳ]) 
1,2 
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ߜ = Ͳ,ͲͶ ɦ, 𝜌 = ͷͲͲ ɤɝ/
ɦଷ(ɩɪɢɥɨɠɟɧɢɟ 3 [͸]); 
 ɀ/ɛ ɦɨɧɨɥɢɬɧɚɹ ɩɥɢɬɚ ߜ = Ͳ,ʹ ɦ, 𝜌 =ʹͷͲͲ ɤɝ/ɦଷ; 





ȼɪɟɦɟɧɧɚɹ (ɫɧɟɝɨɜɚɹ) [ʹ]: 
 










































ȼɫɟɝɨ ɨɬ ɩɨɤɪɵɬɢɹ: 8568 − 9483,2 
Ɉɬ ɩɟɪɟɤɪɵɬɢɹ ɬɟɯ. ɷɬɚɠɚ: 
ɉɨɫɬɨɹɧɧɚɹ: 
ɐɟɦɟɧɬɧɨ-ɩɟɫɱɚɧɚɹ ɫɬɹɠɤɚ ߜ = Ͳ,Ͳʹ ˏ, 𝜌 = ͳͺͲͲ ˍˆ/ˏଷ(ɩɪɢɥɨɠɟɧɢɟ 3 [͸]); 
 ɀ/ɛ ɦɨɧɨɥɢɬɧɚɹ ɩɥɢɬɚ ߜ = Ͳ,ʹ ˏ, 𝜌 =ʹͷͲͲ ˍˆ/ˏଷ; 



























(ɬɚɛɥɢɰɚ 1 [ͳͳ]) 
 
1,1 
(ɬɚɛɥɢɰɚ 1 [ͳͳ]) 
1,1 























ȼɫɟɝɨ ɨɬ ɩɟɪɟɤɪɵɬɢɹ ɬɟɯ. ɷɬɚɠɚ: 9985 − 11456 
Ɉɬ ɩɟɪɟɤɪɵɬɢɹ 2(3) ɷɬɚɠɚ:    
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ɉɨɫɬɨɹɧɧɚɹ: 
 Ʉɟɪɚɦɨɝɪɚɧɢɬߜ = Ͳ,Ͳͳ͵ ˏ, 𝜌 =ʹͶͲͲ ˍˆ/ˏଷ; 
ɐɟɦɟɧɬɧɨ-ɩɟɫɱɚɧɚɹ ɫɬɹɠɤɚ ߜ = Ͳ,Ͳ͵ͷ ˏ, 𝜌 = ͳͺͲͲ ˍˆ/ˏଷ(ɩɪɢɥɨɠɟɧɢɟ 3 [͸]); 
 ɀ/ɛ ɦɨɧɨɥɢɬɧɚɹ ɩɥɢɬɚ ߜ = Ͳ,ʹ ˏ, 𝜌 =ʹͷͲͲ ˍˆ/ˏଷ; 


















(ɬɚɛɥɢɰɚ 1 [ͳͳ]) 
 
1,3 
(ɬɚɛɥɢɰɚ 1 [ͳͳ]) 
 
1,1 


































ɂɬɨɝɨ ɨɬ ɩɟɪɟɤɪɵɬɢɹ 2(3) ɷɬɚɠɚ:  10567  12212,1 
Ɉɬ ɩɨɥɚ 1 ɷɬɚɠɚ: 
ɉɨɫɬɨɹɧɧɚɹ: 
 Ʉɟɪɚɦɨɝɪɚɧɢɬߜ = Ͳ,Ͳͳ͵ ˏ, 𝜌 =ʹͶͲͲ ˍˆ/ˏଷ; 
ɐɟɦɟɧɬɧɨ-ɩɟɫɱɚɧɚɹ ɫɬɹɠɤɚ ߜ = Ͳ,Ͳ͵ͷ ˏ, 𝜌 = ͳͺͲͲ ˍˆ/ˏଷ(ɩɪɢɥɨɠɟɧɢɟ 3 [͸]); 
 ɗɤɫɬɪ. ɩɟɧɨɩɨɥɢɫɬɢɪɨɥߜ = Ͳ,ʹͻ ˏ,𝜌 = ͶͲ ˍˆ/ˏଷ; 
 ɀ/ɛ ɦɨɧɨɥɢɬɧɚɹ ɩɥɢɬɚ ߜ = Ͳ,ʹ ˏ, 𝜌 =ʹͷͲͲ ˍˆ/ˏଷ; 



















(ɬɚɛɥɢɰɚ 1 [ͳͳ]) 
 
1,3 
(ɬɚɛɥɢɰɚ 1 [ͳͳ]) 
 
1,2 
(ɬɚɛɥɢɰɚ 1 [ͳͳ]) 
1,1 
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 6683 - 7551,3 
ȼɪɟɦɟɧɧɚɹ: 
 


















ɂɬɨɝɨ ɨɬ ɩɨɤɪɵɬɢɹ 1 ɷɬɚɠɚ:  10683  12351,3 
 
ɋɟɱɟɧɢɟ ɤɨɥɨɧɧɵ ɩɪɟɞɜɚɪɢɬɟɥɶɧɨ ɩɪɢɧɢɦɚɟɦ ܾ௖ × ℎ௖ = ͶͲ × ͶͲ ˔ˏ. 
Ɋɚɫɱɟɬɧɚɹ ɞɥɢɧɚ ɤɨɥɨɧɧ ɪɚɜɧɚ ɜɵɫɨɬɟ ɷɬɚɠɚ ݈଴ = ܪ௙ = Ͷ,ʹͻ ˏ. 
ɋɨɛɫɬɜɟɧɧɵɣ ɪɚɫɱɟɬɧɵɣ ɜɟɫ ɤɨɥɨɧɧ ɧɚ ɨɞɢɧ ɷɬɚɠ: 
 ܩ௖ = ܾ௖ℎ௖ܪ௙𝜌ߛ௙ = Ͳ,Ͷ ∙ Ͳ,Ͷ ∙ Ͷ,ʹͻ ∙ ʹͷ ∙ ͳ,ͳ = ͳͺ,ͻ ˍʜ. (3.11) 
 
ɉɨɞɫɱɟɬ ɪɚɫɱɟɬɧɨɣ ɧɚɝɪɭɡɤɢ ɧɚ ɮɭɧɞɚɦɟɧɬ ɫɜɟɞɟɧ ɜ ɬɚɛɥɢɰɭ 3.3. Ɋɚɫɱɟɬ 
ɧɚɝɪɭɡɤɢ ɨɬ ɩɨɤɪɵɬɢɹ, ɩɟɪɟɤɪɵɬɢɹ ɢ ɤɨɥɨɧɧ ɜɵɩɨɥɧɟɧ ɭɦɧɨɠɟɧɢɟɦ ɢɯ 
ɡɧɚɱɟɧɢɣ ɩɨ ɬɚɛɥɢɰɟ 1 ɧɚ ɝɪɭɡɨɜɭɸ ɩɥɨɳɚɞɶ ܣ௖ = ͵͸ ˏଶ, ɫ ɤɨɬɨɪɨɣ ɧɚɝɪɭɡɤɚ 
ɩɟɪɟɞɚɟɬɫɹ ɧɚ ɮɭɧɞɚɦɟɧɬ ɩɨɞ ɤɨɥɨɧɧɭ: 
 ௖ܰ = ሺ݃ + 𝑝ሻܣ௖ .                                                                                     (3.12) 
 
 Ɍɚɛɥɢɰɚ 3.3 – ɋɛɨɪ ɧɚɝɪɭɡɤɢ ɧɚ ɮɭɧɞɚɦɟɧɬ  





Ɋɚɫɱɟɬɧɚɹ ɫɭɦɦɚɪɧɚɹ ɧɚɝɪɭɡɤɚ, ɤɇ 
ɞɥɢɬɟɥɶɧɚɹ ɤɪɚɬɤɨɜɪɟɦɟɧ
ɧɚɹ 
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3.7  ȼɵɛɨɪ ɬɢɩɚ ɮɭɧɞɚɦɟɧɬɚ 
ɇɚ ɨɫɧɨɜɟ ɚɧɚɥɢɡɚ ɝɪɭɧɬɨɜɵɯ ɭɫɥɨɜɢɣ ɢ ɧɚɝɪɭɡɨɤ ɧɚ ɮɭɧɞɚɦɟɧɬɵ 
ɩɪɢɧɢɦɚɟɦ ɜɚɪɢɚɧɬ ɮɭɧɞɚɦɟɧɬɚ ɧɚ ɟɫɬɟɫɬɜɟɧɧɨɦ ɨɫɧɨɜɚɧɢɢ. 
Ɋɚɡɪɚɛɨɬɤɚ ɜɚɪɢɚɧɬɚ ɮɭɧɞɚɦɟɧɬɚ ɜɟɞɟɬɫɹ ɞɥɹ ɧɚɢɛɨɥɟɟ ɧɚɝɪɭɠɟɧɧɨɝɨ 
ɫɟɱɟɧɢɹ– ɫɟɱɟɧɢɹ ɩɨɞ ɰɟɧɬɪɚɥɶɧɨɣ ɤɨɥɨɧɧɨɣ. 
ɇɚɝɪɭɡɤɚ, ɞɟɣɫɬɜɭɸɳɢɟ ɧɚ ɮɭɧɞɚɦɟɧɬ ɜ ɭɪɨɜɧɟ ɨɛɪɟɡɚ ɮɭɧɞɚɦɟɧɬɚ:  
NI = 2415,06 ɤɇ 
Ɂɚɝɥɭɛɥɟɧɢɟ ɮɭɧɞɚɦɟɧɬɚ ɨɬ ɨɬɦɟɬɤɢ ɩɨɥɚ ɧɟ ɞɨɥɠɧɚ ɛɵɬɶ ɦɟɧɟɟ 0,5 ɦ. 
Ɋɚɫɫɬɨɹɧɢɟ ɨɬ ɭɪɨɜɧɹ ɩɨɥɚ 1-ɝɨ ɷɬɚɠɚ ɞɨ ɩɨɞɨɲɜɵ ɮɭɧɞɚɦɟɧɬɚ 2,06 ɦ.  
Ƚɪɭɧɬ ɩɨɞ ɨɫɧɨɜɚɧɢɟ ɮɭɧɞɚɦɟɧɬɚ – ɝɚɥɟɱɧɢɤ, ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ 
ɩɪɢɜɟɞɟɧɵ ɜ ɬɚɛɥ. 3.1 
Ɏɭɧɞɚɦɟɧɬ ɜɵɩɨɥɧɟɧ ɢɡ ɬɹɠɟɥɨɝɨ ɛɟɬɨɧɚ B20. 
Ʉɥɚɫɫ ɛɟɬɨɧɚ B20 ɬɹɠɟɥɵɣ: 
ɉɨ 1 ɝɪɭɩɩɟ ɩɪɟɞɟɥɶɧɵɯ ɫɨɫɬɨɹɧɢɣ: ܴ௕ = ͳͳ,ͷ Ɇɉɚ – ɪɚɫɱɟɬɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɛɟɬɨɧɚ ɧɚ ɨɫɟɜɨɟ ɫɠɚɬɢɟ 
(ɩɪɢɡɦɟɧɧɚɹ ɩɪɨɱɧɨɫɬɶ)(ɬɚɛɥɢɰɚ 6.8 [ͳʹ]); ܴ௕௧ = Ͳ,ͻ Ɇɉɚ – ɪɚɫɱɟɬɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɛɟɬɨɧɚ ɧɚ ɨɫɟɜɨɟ ɪɚɫɬɹɠɟɧɢɟ 
(ɬɚɛɥɢɰɚ 6.8  [ͳʹ]);  
ɉɨ 2 ɝɪɭɩɩɟ ɩɪɟɞɟɥɶɧɵɯ ɫɨɫɬɨɹɧɢɣ: ܴ௕௡ =  ܴ௕,௦௘௥ = ͳͷ,Ͳ Ɇɉɚ – ɧɨɪɦɚɬɢɜɧɨɟ ɢ ɪɚɫɱɟɬɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɹ 
ɛɟɬɨɧɚ ɞɥɹ ɩɪɟɞɟɥɶɧɵɯ ɫɨɫɬɨɹɧɢɣ ɧɚ ɨɫɟɜɨɟ ɫɠɚɬɢɟ (ɬɚɛɥɢɰɚ 6.7  [ͳʹ]); ܴ௕௧௡ =  ܴ௕௧,௦௘௥ = ͳ,ͶͲ Ɇɉɚ – ɧɨɪɦɚɬɢɜɧɨɟ ɢ ɪɚɫɱɟɬɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɹ 
ɛɟɬɨɧɚ ɞɥɹ ɩɪɟɞɟɥɶɧɵɯ ɫɨɫɬɨɹɧɢɣ ɧɚ ɨɫɟɜɨɟ ɪɚɫɬɹɠɟɧɢɟ (ɬɚɛɥɢɰɚ 6.7 [ͳʹ]). ܧ௕ = ʹ͹,ͷ ∙ ͳͲଷɆɉɚ – ɧɚɱɚɥɶɧɵɣ ɦɨɞɭɥɶ ɭɩɪɭɝɨɫɬɢ ɛɟɬɨɧɚ ɩɪɢ ɫɠɚɬɢɢ ɢ 
ɪɚɫɬɹɠɟɧɢɢ ɫ ɟɫɬɟɫɬɜɟɧɧɵɦ ɬɜɟɪɞɟɧɢɟɦ ɛɟɬɨɧɚ (ɬɚɛɥɢɰɚ 6.11 [ͳʹ]); 
Ʉɥɚɫɫ ɚɪɦɚɬɭɪɵ A500  ɛɟɡ ɩɪɟɞɧɚɩɪɹɠɟɧɢɹ: 
ɉɨ 1 ɝɪɭɩɩɟ ɩɪɟɞɟɥɶɧɵɯ ɫɨɫɬɨɹɧɢɣ: ܴ௦ = ͶͷͲ Ɇɉɚ – ɪɚɫɱɟɬɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɚɪɦɚɬɭɪɵ ɩɪɨɞɨɥɶɧɨɣ 
(ɬɚɛɥɢɰɚ 6.14  [ͳʹ]); 
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ܴ௦𝑤 = ͵ͲͲɆɉɚ – ɪɚɫɱɟɬɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɚɪɦɚɬɭɪɵ ɩɨɩɟɪɟɱɧɨɣ 
(ɬɚɛɥɢɰɚ 6.15 [ͳʹ]);  ܴ௦௖ = ͶͷͲ Ɇɉɚ – ɪɚɫɱɟɬɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɚɪɦɚɬɭɪɵ ɫɠɚɬɢɸ (ɬɚɛɥɢɰɚ 
6.14 [ͳʹ]).  
 
 
Ɋɢɫɭɧɨɤ 3.3 – Ɉɩɪɟɞɟɥɟɧɢɟ ɜɵɫɨɬɵ ɮɭɧɞɚɦɟɧɬɚ 
 





ɝɞɟ R0 – ɪɚɫɱɟɬɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɝɪɭɧɬɚ ɩɨɞ ɩɨɞɨɲɜɨɣ ɮɭɧɞɚɦɟɧɬɚ. 
 Ɍ.ɤ. ɮɭɧɞɚɦɟɧɬ ɰɟɧɬɪɚɥɶɧɨ ɡɚɝɪɭɠɟɧ, ɬɨ ɩɪɢɧɢɦɚɟɦ ɜ ɩɟɪɜɨɦ 
ɩɪɢɛɥɢɠɟɧɢɢ   
b= 36,4 =2 ɦ. 
2) Ɉɩɪɟɞɟɥɹɟɦ ɪɚɫɱɟɬɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɝɪɭɧɬɚ ɩɨ ɮɨɪɦɭɥɟ 7 ɋɉ [19] 
«Ɉɫɧɨɜɚɧɢɹ ɡɞɚɧɢɣ ɢ ɫɨɨɪɭɠɟɧɢɣ». 
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ɝɞɟ ɋ1 ɢ ɋ2 –ɤɨɷɮɮɢɰɢɟɧɬɵ ɭɫɥɨɜɢɣ ɪɚɛɨɬɵ, ɩɪɢɧɢɦɚɸɬɫɹ ɩɨ ɋɉ 
ɬɚɛɥɢɰɚ 3 
ɋ1 = 1,4 – ɞɥɹ ɝɪɚɜɢɹ 
ɋ2 = 1,2 – ɞɥɹ ɫɨɨɪɭɠɟɧɢɣ ɫ ɠɟɫɬɤɨɣ ɤɨɧɫɬɪɭɤɬɢɜɧɨɣ ɫɯɟɦɨɣ ɩɪɢ 
ɨɬɧɨɲɟɧɢɢ ɞɥɢɧɵ ɫɨɨɪɭɠɟɧɢɣ ɤ ɜɵɫɨɬɟ L / H = 132 / 22 = 6. 
k =1,1, ɬɚɤ ɤɚɤ ɩɪɨɱɧɨɫɬɧɵɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɝɪɭɧɬɚ ( ɢ ɫ) ɨɩɪɟɞɟɥɟɧɵ 
ɩɨ ɬɚɛɥɢɰɟ 1-3 ɋɉ [19] 
M, Mg, Mc – ɤɨɷɮɮɢɰɢɟɧɬɵ ɩɪɢɧɢɦɚɟɦɵɟ ɩɨ ɬɚɛɥ. 4 ( = 43) 
M = 0,44; Mg = 6,76; Mc = 8,88 
kz = 1 – ɩɪɢ ɲɢɪɢɧɟ ɩɨɞɨɲɜɵ ɮɭɧɞɚɦɟɧɬɚ b< 10 ɦ. 
II =22,5 ɤɇ/ɦ3– ɭɫɪɟɞɧɟɧɧɨɟ ɡɧɚɱɟɧɢɟ ɭɞɟɥɶɧɨɝɨ ɜɟɫɚ ɝɪɭɧɬɨɜ, 
ɡɚɥɟɝɚɸɳɢɯ ɧɢɠɟ ɩɨɞɨɲɜɵ ɮɭɧɞɚɦɟɧɬɚ;  
II’ =22,5 ɤɇ/ɦ3– ɬɨ ɠɟ ɞɥɹ ɡɚɥɟɝɚɸɳɢɯ ɜɵɲɟ ɩɨɞɨɲɜɵ. 
ɋII – ɪɚɫɱɟɬɧɨɟ ɡɧɚɱɟɧɢɟ ɭɞɟɥɶɧɨɝɨ ɫɰɟɩɥɟɧɢɹ ɝɪɭɧɬɚ, ɡɚɥɟɝɚɸɳɟɝɨ 
ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɩɨɞ ɩɨɞɨɲɜɨɣ ɮɭɧɞɚɦɟɧɬɚ, CII = 2 ɤɇ/ɦ2 
d1 – ɩɪɢɜɟɞɟɧɧɚɹ ɝɥɭɛɢɧɚ ɡɚɥɨɠɟɧɢɹ ɮɭɧɞɚɦɟɧɬɨɜ: d1=2,06ɦ 
ɝɞɟ cf =22 ɤɇɦ3 – ɪɚɫɱɟɬɧɨɟ ɡɧɚɱɟɧɢɟ ɭɞɟɥɶɧɨɝɨ ɜɟɫɚ ɤɨɧɫɬɪɭɤɰɢɢ ɩɨɥɚ. 
Ɋɚɫɫɬɨɹɧɢɟ ɦɟɠɞɭ ɨɬɦɟɬɤɚɦɢ ɫɩɥɚɧɢɪɨɜɚɧɧɨɣ ɡɟɦɥɢ ɢ 
ɩɪɢɜɟɞɟɧɧɵɦ ɭɪɨɜɧɟɦ ɩɨɥɚ dɜ =1,2 ɦ. 








 ,     (3.15) 
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Ƚɞɟ:    
Gф.ɝɪ = ɫɪ А  ɇ = 22 4,36 2,66=255,15= ɤɇ – ɜɟɫ ɮɭɧɞɚɦɟɧɬɚ ɢ ɝɪɭɧɬɚ 
ɧɚ ɟɝɨ ɭɫɬɭɩɚɯ; 
 
Pɫɪ = (2415,06 + 255,15) /4,36=612,43 ɤɇ/ɦ2 
 
ɇɟɨɛɯɨɞɢɦɨ ɜɵɩɨɥɧɟɧɢɟ ɭɫɥɨɜɢɹ Ɋɫɪ<R. 
Ɋɫɪ<R (612,43ɤɇɦ2<708,96 ɤɇɦ3), ɭɫɥɨɜɢɟ ɜɵɩɨɥɧɹɟɬɫɹ. 
 
3.8 Ɉɩɪɟɞɟɥɟɧɢɟ ɨɫɚɞɤɢ ɮɭɧɞɚɦɟɧɬɚ ɦɟɬɨɞɨɦ ɩɨɫɥɨɣɧɨɝɨ 
ɫɭɦɦɢɪɨɜɚɧɢɹ 
Ɇɟɬɨɞ ɩɨɫɥɨɣɧɨɝɨ ɫɭɦɦɢɪɨɜɚɧɢɹ ɪɟɤɨɦɟɧɞɭɟɬɫɹ ɞɥɹ ɪɚɫɱɟɬɚ ɨɫɚɞɨɤ 
ɮɭɧɞɚɦɟɧɬɨɜ ɲɢɪɢɧɨɣ ɦɟɧɟɟ 10 ɦ, ɚ ɬɚɤɠɟ ɩɪɢ ɨɬɫɭɬɫɬɜɢɢ ɜ ɩɪɟɞɟɥɚɯ 
ɫɠɢɦɚɟɦɨɣ ɬɨɥɳɢ ɝɪɭɧɬɨɜ ɫ ɦɨɞɭɥɟɦ ɞɟɮɨɪɦɚɰɢɢ E0> 100000 ɤɉɚ. 
Ⱦɥɹ ɪɚɫɱɟɬɚ ɷɬɢɦ ɦɟɬɨɞɨɦ ɝɪɭɧɬ ɩɨɞ ɩɨɞɨɲɜɨɣ ɮɭɧɞɚɦɟɧɬɚ ɪɚɡɛɢɜɚɸɬ 
ɧɚ ɫɥɨɢ ɬɨɥɳɢɧɨɣ : 
hi< 0,2b; 
hi< 0,22=0,4; 
ɉɪɢɧɢɦɚɟɦ hi=0,4 ɦ; 
ȼ ɩɪɟɞɟɥɚɯ ɜɵɞɟɥɟɧɧɨɝɨ ɫɥɨɹ ɝɪɭɧɬ ɞɨɥɠɟɧ ɛɵɬɶ ɨɞɧɨɪɨɞɧɵɦ. 








n – ɱɢɫɥɨ ɫɥɨɟɜ ɜ ɩɪɟɞɟɥɚɯ ɬɨɥɳɢ; 
i – ɭɞɟɥɶɧɵɣ ɜɟɫ ɝɪɭɧɬɚ i-ɝɨ ɫɥɨɹ; 
hi –ɬɨɥɳɢɧɚ i-ɝɨ ɫɥɨɹ  
35,4606,25,220 zy 2ɦɤɇ  
1,533,05,2235,461 zy 2ɦɤɇ  
Ɉɩɪɟɞɟɥɹɟɦ ɞɨɩɨɥɧɢɬɟɥɶɧɵɟ ɧɚɩɪɹɠɟɧɢɹ ɧɚ ɩɨɞɨɲɜɟ ɮɭɧɞɚɦɟɧɬɚ: 
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,zqoɫɪzPo P     (3.17) 
Ƚɞɟ: 
Ɋɫɪ = 612,43ɤɇɦ2 – ɫɪɟɞɧɟɟ ɞɚɜɥɟɧɢɟ ɩɨɞ ɩɨɞɨɲɜɨɣ ɮɭɧɞɚɦɟɧɬɚ. 
208,56635,4643,612 ɦ
ɤɇ
zPɨ   
ɋɬɪɨɢɦ ɷɩɸɪɭ ɞɨɩɨɥɧɢɬɟɥɶɧɵɯ ɜɟɪɬɢɤɚɥɶɧɵɯ ɧɚɩɪɹɠɟɧɢɣ ɩɨɞ 
ɩɨɞɨɲɜɨɣ ɮɭɧɞɚɦɟɧɬɚ: 
,zPozp   (3.18) 
08,56608,566000,10 zp 2ɦɤɇ  
43,54308,56696,01 zp 2ɦɤɇ  
ɝɞɟ  - ɤɨɷɮɮɢɰɢɟɧɬ, ɩɪɢɧɢɦɚɟɦɵɣ ɩɨ ɬɚɛɥ.1 [23] 
ɗɩɸɪɵ ɩɪɢɪɨɞɧɨɝɨ ɧɚɩɪɹɠɟɧɢɹ zg ɢ ɞɨɩɨɥɧɢɬɟɥɶɧɨɝɨ ɧɚɩɪɹɠɟɧɢɹ 
zp ɫɬɪɨɹɬ ɞɨ ɝɥɭɛɢɧɵ, ɤɨɬɨɪɚɹ ɧɚɡɵɜɚɟɬɫɹ ɧɢɠɧɟɣ ɝɪɚɧɢɰɟɣ ɫɠɢɦɚɟɦɨɣ 
ɬɨɥɳɢ.  
Ɉɧɚ ɭɫɬɚɧɚɜɥɢɜɚɟɬɫɹ: 
zyzp  2,0  
1,1022,051,17   
42,2051,17   








zPi   








  (3.20) 
00266,0
50000
3,076,5548,0 iS  
ɝɞɟ  =0,8  - ɛɟɡɪɚɡɦɟɪɧɵɣ ɤɨɷɮɮɢɰɢɟɧɬ; 
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      ȿi – ɦɨɞɭɥɶ ɞɟɮɨɪɦɚɰɢɢ ɫɥɨɹ; 
Ɉɫɚɞɤɢ iS  ɫɭɦɦɢɪɭɸɬɫɹ ɜ ɩɪɟɞɟɥɚɯ ɫɠɢɦɚɟɦɨɣ ɬɨɥɳɢ ɢ 
ɫɪɚɜɧɢɜɚɸɬɫɹ ɫ ɩɪɟɞɟɥɶɧɨ ɞɨɩɭɫɬɢɦɨɣ: 
  ui SS   (3.21) 
uS - ɩɪɟɞɟɥɶɧɨɟ ɡɧɚɱɟɧɢɟ ɫɨɜɦɟɫɧɨɣ ɞɟɮɨɪɦɚɰɢɢ ɫɨɨɪɭɠɟɧɢɹ, 
ɩɪɢɧɢɦ. ɩɨ ɩɪɢɥɨɠɟɧɢɸ 4 [22] 
10uS ɫɦ; 
  66,2iS ɫɦ; 
1066,2  - ɭɫɥɨɜɢɟ ɜɵɩɨɥɧɹɟɬɫɹ. 
 
Ɍɚɛɥɢɰɚ 3.4-Ɉɩɪɟɞɟɥɟɧɢɟ ɨɫɚɞɤɢ ɮɭɧɞɚɦɟɧɬɚ ɦɟɬɨɞɨɦ ɩɨɫɥɨɣɧɨɝɨ 
ɫɭɦɦɢɪɨɜɚɧɢɹ 














ɦhi ,  2, ɦɤɇEi
 
ɦS i ,  
0 46,35 0 1 566,08    0                
0,3 53,1 0,4 0,96 543,43 554,75 0,3 50000 0,00266 
0,6 59,85 0,8 0,800 452,86 498,14 0,3 50000 0,00239 
0,9 66,6 1,2 0,606 343,04 397,95 0,3 50000 0,00191 
1,2 73,35 1,6 0,449 254,16 298,6 0,3 50000 0,00143 
1,5 80,1 2,0 0,336 190,20 222,18 0,3 50000 0,00106 
1,8 86,85 2,4 0,257 145,48 167,84 0,3 50000 0,00080 
2,1 93,6 2,8 0,201 113,78 129,63 0,3 50000 0,00062 
2,4 100,35 3,2 0,160 90,57 102,17 0,3 50000 0,00049 
2,7 107,1 3,6 0,131 74,15 82,36 0,3 50000 0,00039 
3,0 113,85 4,0 0,108 61,13 67,64 0,3 50000 0,00032 
3,3 120,6 4,4 0,091 51,51 56,32 0,3 50000 0,00027 
3,6 127,35 4,8 0,077 43,58 47,5 0,3 50000 0,00023 
zyzp  4,0 ɫɦɦSi 24,10124,0   
35,1274,058,43   
94,5051,17   
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Ɋɢɫɭɧɨɤ 3.4 - Ɋɚɫɱɟɬɧɚɹ ɫɯɟɦɚ ɤ ɨɩɪɟɞɟɥɟɧɢɸ ɨɫɚɞɤɢ ɮɭɧɞɚɦɟɧɬɚ  
 
3.9 Ʉɨɧɫɬɪɭɢɪɨɜɚɧɢɟ, ɪɚɫɱɟɬ ɩɨ ɩɪɨɱɧɨɫɬɢ ɢ ɩɨɞɛɨɪ ɚɪɦɚɬɭɪɵ 
ɮɭɧɞɚɦɟɧɬɚ ɧɚ ɟɫɬɟɫɬɜɟɧɧɨɦ ɨɫɧɨɜɚɧɢɢ 
Ɉɩɪɟɞɟɥɟɧɢɟ ɪɚɡɦɟɪɨɜ ɫɬɭɩɟɧɟɣ 
ɉɪɢɧɢɦɚɟɦ ɨɞɧɨɫɬɭɩɟɧɱɚɬɵɣ ɮɭɧɞɚɦɟɧɬ. ȼɵɫɨɬɚ ɩɥɢɬɧɨɣ ɱɚɫɬɢ 
ɇ=2,06ɦɦ. 
ɋɬɚɤɚɧ ɮɭɧɞɚɦɟɧɬɚ ɫɨɫɬɨɢɬ ɢɡ ɞɜɭɯ ɫɬɭɩɟɧɟɣ: ɜɟɪɯɧɟɣ-900ɯ900ɯ1500 
ɦɦ ɢ ɧɢɠɧɟɣ– 2000ɯ2000ɯ600 ɦɦ. 
 Ɋɚɫɱɟɬ ɮɭɧɞɚɦɟɧɬɚ ɧɚ ɫɪɟɡ ɨɬ ɩɨɩɟɪɟɱɧɨɣ ɫɢɥɵ 
Ɋɚɫɱɟɬɧɵɦɢ ɫɟɱɟɧɢɹɦɢ ɹɜɥɹɸɬɫɹ ɫɟɱɟɧɢɹ I-I ɩɨ ɝɪɚɧɢ ɜɟɪɯɧɟɣ ɫɬɭɩɟɧɢ. 






b – ɲɢɪɢɧɚ ɮɭɧɞɚɦɟɧɬɚ; 
ɫɪɊ ɮɚɤɬɢɱɟɫɤɨɟ ɞɚɜɥɟɧɢɟ ɧɚ ɝɪɭɧɬ ɩɨɞ ɩɨɞɨɲɜɨɣ ɮɭɧɞɚɦɟɧɬɚ. 
Ɋɚɫɱɟɬ ɧɚ ɞɟɣɫɬɜɢɟ ɩɨɩɟɪɟɱɧɨɣ ɫɢɥɵ, ɢɫɯɨɞɹ ɢɡ ɭɫɥɨɜɢɹ: 
ɤɇbhRQ btbI 8,222406,229006,067,673 03   . 
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   Ƚɞɟ: 
 3b ɤɨɷɮɮɢɰɢɟɧɬ, ɩɪɢɧɢɦɚɟɦɵɣ ɞɥɹ ɬɹɠɟɥɨɝɨ ɢ ɹɱɟɢɫɬɨɝɨ ɛɟɬɨɧɚ 
6,03b  ; 
btR ɪɚɫɱɟɬɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɛɟɬɨɧɚ ɪɚɫɬɹɠɟɧɢɸ, 2ɦ/ɤɇ ; 
0h ɪɚɛɨɱɚɹ ɜɵɫɨɬɚ ɮɭɧɞɚɦɟɧɬɚ,ɦ; 
ɍɫɥɨɜɢɟ ɜɵɩɨɥɧɹɟɬɫɹ. 
Ɋɚɫɱɟɬ ɧɚ ɢɡɝɢɛ. 
ɉɥɨɳɚɞɶ ɪɚɛɨɱɟɣ ɚɪɦɚɬɭɪɵ ɜ ɧɢɠɧɟɣ ɫɬɭɩɟɧɢ ɮɭɧɞɚɦɟɧɬɚ 
ɨɩɪɟɞɟɥɹɟɬɫɹ ɢɡ ɪɚɫɱɟɬɚ ɧɚ ɢɡɝɢɛ ɤɨɧɫɨɥɶɧɨɝɨ ɜɵɫɬɭɩɚ ɮɭɧɞɚɦɟɧɬɚ ɜ 
ɫɟɱɟɧɢɹɯ ɩɨ ɝɪɚɧɢ ɫɬɭɩɟɧɢ ɮɭɧɞɚɦɟɧɬɚ. 
 
 
Ɋɢɫɭɧɨɤ 3.5- Ʉɨɧɫɬɪɭɢɪɨɜɚɧɢɟ ɮɭɧɞɚɦɟɧɬɚ 
ɉɥɨɳɚɞɶ ɪɚɛɨɱɟɣ ɚɪɦɚɬɭɪɵ, ɩɚɪɚɥɥɟɥɶɧɨɣ ɞɥɢɧɟ ɮɭɧɞɚɦɟɧɬɚ l, ɧɚ ɜɫɸ 
ɲɢɪɢɧɭ ɮɭɧɞɚɦɟɧɬɚ ɜ i-ɨɦ ɫɟɱɟɧɢɢ, 2ɦ . 
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MA  09,0 ;                                                                                       (3.22) 
Ƚɞɟ: 
sR = 500000 ɤɉа – ɪɚɫɱɟɬɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɚɪɦɚɬɭɪɵ ɪɚɫɬɹɠɟɧɢɸ. 
iM - ɢɡɝɢɛɚɸɳɢɣ ɦɨɦɟɧɬ ɜ i-ɨɦ ɫɟɱɟɧɢɢ ɮɭɧɞɚɦɟɧɬɚ ɜ ɧɚɩɪɚɜɥɟɧɢɢ l, 
ɤɇɦ 










ɤɇ ;                                                                           (3.24) 





2ɦ = 215ɫɦ ; 
ɉɨɞɛɢɪɚɟɦ ɚɪɦɚɬɭɪɭ ɫɨɝɥɚɫɧɨ ɬɪɟɛɭɟɦɨɣ ɩɥɨɳɚɞɢ ɫɟɱɟɧɢɹ ɩɨ ɬɚɛɥ. 
2.95. 
ɉɪɢɧɢɦɚɟɦ 8 ∅16 ɦɦ ɫ А௦ = ͳ͸,Ͳͺ ˔ˏଶ. 
ɉɪɨɰɟɧɬ ɚɪɦɢɪɨɜɚɧɢɹ ɜ ɪɚɫɱɟɬɧɨɦ ɫɟɱɟɧɢɢ ɮɭɧɞɚɦɟɧɬɚ ɞɨɥɠɟɧ ɛɵɬɶ 







1  - ɭɫɥɨɜɢɟ ɜɵɩɨɥɧɹɟɬɫɹ. 
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Ɋɢɫɭɧɨɤ 3.6 -Ⱥɪɦɢɪɨɜɚɧɢɟ ɮɭɧɞɚɦɟɧɬɚ 
 
4 Ɍɟɯɧɨɥɨɝɢɹ ɢ ɨɪɝɚɧɢɡɚɰɢɹ ɫɬɪɨɢɬɟɥɶɫɬɜɚ 
4.1 Ɉɛɳɚɹ ɱɚɫɬɶ 
Ɉɛɴɟɤɬ ɫɬɪɨɢɬɟɥɶɫɬɜɚ – ɤɪɵɬɵɣ ɮɭɬɛɨɥɶɧɵɣ ɦɚɧɟɠ ɜ ɝ. Ⱥɛɚɤɚɧɟ 
Ɋɚɡɦɟɪ ɡɞɚɧɢɹ: ɜ ɨɫɹɯ Ⱥ-Ƚ – 101 ɦ., ɜ ɨɫɹɯ 1-24 – 135 ɦ., ɜɵɫɨɬɚ – 28,7 
ɦ., ɨɛɳɚɹ ɩɥɨɳɚɞɶ – 13837,5 ɦ2.  
Ɋɚɡɦɟɪ ɭɱɚɫɬɤɚ: 260 x 210 ɦ., ɩɥɨɳɚɞɶ ɡɚɫɬɪɨɣɤɢ – 22130,2 ɦ2 
Ʉɨɧɫɬɪɭɤɬɢɜɧɚɹ ɫɯɟɦɚ: ȺȻɄ – ɤɚɪɤɚɫɧɚɹ, ɋɄ – ɫ ɧɟɫɭɳɢɦɢ ɫɬɟɧɚɦɢ.  
Ɏɭɧɞɚɦɟɧɬ: ȺȻɄ – ɦɨɧɨɥɢɬɧɵɣ ɠɟɥɟɡɨɛɟɬɨɧɧɵɣ ɧɚ ɟɫɬɟɫɬɜɟɧɧɨɦ 
ɨɫɧɨɜɚɧɢɢ ɫɬɚɤɚɧɧɨɝɨ ɬɢɩɚ, ɋɄ – ɦɨɧɨɥɢɬɧɵɣ ɠɟɥɟɡɨɛɟɬɨɧɧɵɣ ɥɟɧɬɨɱɧɵɣ. 
ɋɬɟɧɵ: ȺȻɄ – ɦɨɧɨɥɢɬɧɵɟ ɠɟɥɟɡɨɛɟɬɨɧɧɵɟ, ɢɡ ɛɥɨɤɨɜ ɝɚɡɨɛɟɬɨɧɚ, ɋɄ- 
ɩɪɨɮɢɥɢɪɨɜɚɧɧɵɟ ɥɢɫɬɵ «ɏɨɧɤɨ» 
ɉɟɪɟɝɨɪɨɞɤɢ: ȽɄɅ . 
Ʉɨɥɨɧɧɵ: ȺȻɄ – ɦɨɧɨɥɢɬɧɵɟ ɠɟɥɟɡɨɛɟɬɨɧɧɵɟ, ɋɄ – ɦɟɬɚɥɥɢɱɟɫɤɢɣ 
ɞɜɭɬɚɜɪ. 
ɉɟɪɟɤɪɵɬɢɹ: ȺȻɄ – ɦɨɧɨɥɢɬɧɨɟ ɠɟɥɟɡɨɛɟɬɨɧɧɨɟ, ɋɄ – 
ɩɪɨɮɢɥɢɪɨɜɚɧɧɵɟ ɥɢɫɬɵ «ɏɨɧɤɨ» 
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Ʉɪɨɜɥɹ: ȺȻɄ – ɩɥɨɫɤɚɹ ɩɨ ɦɨɧɨɥɢɬɧɨɦɭ ɩɟɪɟɤɪɵɬɢɸ ɫ ɞɜɨɣɧɵɦ 
ɭɤɥɨɧɨɦ, ɋɄ – ɞɭɝɨɨɛɪɚɡɧɚɹ ɢɡ ɩɪɨɮɢɥɢɪɨɜɚɧɧɵɯ ɥɢɫɬɨɜ «ɏɨɧɤɨ» 
4.2 ɋɩɟɰɢɮɢɤɚɰɢɹ ɷɥɟɦɟɧɬɨɜ 
ɉɨɞɛɢɪɚɟɦ ɷɥɟɦɟɧɬɵ ɢ ɤɨɧɫɬɪɭɤɰɢɢ ɩɨ ɪɚɡɦɟɪɚɦ ɢ ɢɯ ɜɟɫɭ, ɞɥɹ ɬɨɝɨ 
ɱɬɨɛɵ ɭɡɧɚɬɶ ɫɚɦɵɣ ɬɹɠɟɥɵɣ ɢ ɫɚɦɵɣ ɝɚɛɚɪɢɬɧɵɣ ɷɥɟɦɟɧɬ. ȼ ɞɚɥɶɧɟɣɲɟɦ 
ɩɨɞɛɢɪɚɟɦ ɤɪɚɧ ɩɨ ɫɚɦɨɦɭ ɬɹɠɟɥɨɦɭ ɢ ɝɚɛɚɪɢɬɧɨɦɭ ɷɥɟɦɟɧɬɭ. 
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ȿɞ. ɢɡɦ. ɗɫɤɢɡ ɢ ɮɨɪɦɭɥɚ ɩɨɞɫɱɟɬɚ Ʉɨɥ. 
1 ɋɪɟɡɤɚ 




 ܵɫɪ = ሺܽ + ͸ሻ × ሺܾ + ͸ሻ=(135 + 6)×(101 + 



































ɫɟɤɰɢɹ (t = 




























- 2000 <7,0 
 ɂɡɦ. Ʌɢɫɬ №ɞɨɤɭɦ. ɉɨɞɩɢɫɶ Ⱦɚɬɚ 
Ʌɢɫɬ 











3  Ɂɚɫɵɩɤɚ ɩɚɡɭɯ 
ɬɪɚɧɲɟɣ  
1000 ɦ3  
 







100 ɦ3  
 ଵܸ = ሺʹ × ʹ × Ͳ,͸ + Ͳ,ͻ × Ͳ,ͻ × ͳ,ͷሻ × ͹ʹ = ʹ͸Ͳ,͵ˏଷ ଶܸ = ሺͳ,ʹ × ͳ,ʹ × Ͳ,͵ + Ͳ,͸ × Ͳ,͸ × ͳሻ× ʹͶ = ͳͻ,Ͳˏଷ 
2,79 
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 ଵܸэɬ = ܵ × ߜ = ʹͶ͸ͷ,͸ ∙ Ͳ,ʹ = Ͷͻ͵,ͳʹ ɦଷ ଶܸэɬ = ʹʹ͹͵,ͻ ∙ Ͳ,ʹ = ͶͷͶ,ͺ ɦଷ ଷܸэɬ = ʹʹ͹͵,ͻ ∙ Ͳ,ʹ = ͶͷͶ,ͺ ɦଷ 
17,916 
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9 Ʉɢɪɩɢɱɧɚɹ ɤɥɚɞɤɚ 
ɫɬɟɧ ɢɡ ɩɟɧɨɛɟɬɨɧɚ 





10 ɉɟɪɟɦɵɱɤɢ ɲɬ. 
 
 
ɉȻȺ D600 (L=2000 ɦɦ, B=150 ɦɦ, h=250 
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ɉȻȺ D600 (L=1500 ɦɦ, B=150 ɦɦ, h=250 
ɦɦ) = 62 ɲɬ 
 
ɉȻȺ D600 (L=1200 ɦɦ, B=150 ɦɦ, h=250 






















Ɉɉ ȼ2 2100-3000 ɦɦ 
Ɉɉ ȼ3 4000-3240 ɦɦ 


















Ⱦɉɇ Ɉ Ȼ Ⱦɜ 2400-1800  
Ⱦɋɇ Ɉ Ȼ ɉɧ Ɋ 2400-1000  
Ⱦɋɇ Ⱦɇ  2400-1800  















ɲɬ Ⱦɋȼ Ⱦɇ   2400-1800  
Ⱦɋȼ Ⱦɇ   2400-1300  
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(ȽɈɋɌ 6629-88) [Ͷ] Ⱦɋȼ ɉɇ  2400-1000  Ⱦɉȼ Ƚ Ȼ Ʌ  2400-1000  
Ⱦɉȼ Ɉ Ȼ Ⱦɜ 2400 – 1800 
Ⱦɉȼ Ƚ Ȼ ɉɪ 2400 – 1000 
Ⱦɉȼ Ƚ Ȼ ɉɪ 2400 – 700 











4.4 ȼɵɛɨɪ ɝɪɭɡɨɡɚɯɜɚɬɧɵɯ ɩɪɢɫɩɨɫɨɛɥɟɧɢɣ 















1 2 3 4 5 6 7 































 5 0,02 2,2 
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6 ˃̬̌ве̬̭̌  Мо̦т̙̌  
̴е̬̥ 
 
10 0,4 4 
 
4.5 Ɍɟɯɧɨɥɨɝɢɱɟɫɤɚɹ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɶ ɪɚɛɨɬ 
I ɷɬɚɩ: ɜɨɡɜɟɞɟɧɢɟ ɡɞɚɧɢɹ ɚɞɦɢɧɢɫɬɪɚɬɢɜɧɨ-ɛɵɬɨɜɨɝɨ ɤɨɦɩɥɟɤɫɚ ɜ ɨɫɹɯ 
«Ⱥ – ȼ», «1 -24»; ɩɪɨɢɡɜɨɞɫɬɜɨ ɪɚɛɨɬ ɩɨ ɦɨɧɬɚɠɭ ɨɝɪɚɠɞɚɸɳɢɯ ɤɨɧɫɬɪɭɤɰɢɣ 
ɮɭɬɛɨɥɶɧɨɝɨ ɩɨɥɹ ɩɨ ɨɫɹɦ «1-27».  
I ɷɬɚɩ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɜɤɥɸɱɚɟɬ ɜ ɫɟɛɹ: 
1) ɍɫɬɪɨɣɫɬɜɨ ɮɭɧɞɚɦɟɧɬɨɜ ɩɨɞ ȺȻɄ 
2) ɍɫɬɪɨɣɫɬɜɨ ɥɟɧɬɨɱɧɨɝɨ ɮɭɧɞɚɦɟɧɬɚ ɩɨɞ ɤɪɵɬɨɟ ɮɭɬɛɨɥɶɧɨɟ ɩɨɥɟ 
3) ɍɫɬɪɨɣɫɬɜɨ ɦɨɧɨɥɢɬɧɨɝɨ ɤɚɪɤɚɫɚ ɡɞɚɧɢɹ ȺȻɄ 
4) Ʉɥɚɞɤɚ ɩɟɪɟɝɨɪɨɞɨɤ ɢ ɧɚɪɭɠɧɵɯ ɨɝɪɚɠɞɚɸɳɢɯ ɤɨɧɫɬɪɭɤɰɢɣ ɢɡ 
ɩɟɧɨɛɟɬɨɧɧɵɯ ɛɥɨɤɨɜ 
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5) Ɇɨɧɬɚɠ ɨɝɪɚɠɞɚɸɳɢɯ ɤɨɧɫɬɪɭɤɰɢɣ «HONCO» 
II ɷɬɚɩ: ɦɨɧɬɚɠ ɨɝɪɚɠɞɚɸɳɢɯ ɤɨɧɫɬɪɭɤɰɢɣ ɮɭɬɛɨɥɶɧɨɝɨ ɩɨɥɹ , 
ɭɫɬɪɨɣɫɬɜɨ ɩɨɤɪɵɬɢɹ ɧɚɞ ɤɨɦɩɥɟɤɫɨɦ ɡɞɚɧɢɣ: 
1) Ɇɨɧɬɚɠ ɤɨɧɫɬɪɭɤɰɢɣ «HONCO» 
2) Ɇɨɧɬɚɠ ɤɨɧɫɬɪɭɤɰɢɣ ɩɨɤɪɵɬɢɹ ɮɭɬɛɨɥɶɧɨɝɨ ɩɨɥɹ («HONCO») 
3) ɍɫɬɪɨɣɫɬɜɨ ɢɫɤɭɫɫɬɜɟɧɧɨɝɨ ɩɨɤɪɵɬɢɹ ɮɭɬɛɨɥɶɧɨɝɨ ɩɨɥɹ 
4) Ɇɨɧɬɚɠ ɬɪɢɛɭɧ 
5) ȼɵɩɨɥɧɟɧɢɟ ɪɚɛɨɬ ɩɨ ɨɬɞɟɥɤɟ ɡɞɚɧɢɹ ȺȻɄ (ɭɫɬɪɨɣɫɬɜɨ ɩɨɥɨɜ, 
ɨɛɥɢɰɨɜɤɚ ɫɬɟɧ ɢ ɩɨɬɨɥɤɨɜ) 
6) ɍɫɬɚɧɨɜɤɚ ɞɜɟɪɧɵɯ ɢ ɨɤɨɧɧɵɯ ɛɥɨɤɨɜ 
7) ɍɫɬɪɨɣɫɬɜɨ ɫɢɫɬɟɦɵ ɜɟɧɬɢɥɢɪɭɟɦɨɝɨ ɮɚɫɚɞɚ ɡɞɚɧɢɹ ȺȻɄ ɫ 
ɭɬɟɩɥɟɧɢɟɦ 
8) ɍɫɬɪɨɣɫɬɜɨ ɢɧɠɟɧɟɪɧɵɯ ɫɟɬɟɣ ɢ ɨɛɨɪɭɞɨɜɚɧɢɹ 
Ɍɟɯɧɨɥɨɝɢɱɟɫɤɚɹ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɶ ɦɨɧɬɚɠɚ ɤɨɧɫɬɪɭɤɰɢɣ 
«HONCO»: 
Ɇɨɧɬɚɠ ɨɝɪɚɠɞɚɸɳɢɯ ɤɨɧɫɬɪɭɤɰɢɣ ɫɬɟɧ «HONɋO» ɫɨɫɬɨɢɬ ɢɡ 
ɫɥɟɞɭɸɳɢɯ ɜɢɞɨɜ ɪɚɛɨɬ: 
1) Ɇɨɧɬɚɠ ɤɨɥɨɧɧ ɜɟɬɪɨɜɵɯ 
2) Ɇɨɧɬɚɠ ɫɜɹɡɟɣ ɢ ɪɚɫɩɨɪɨɤ ɢɡ ɨɞɢɧɨɱɧɵɯ ɢ ɩɚɪɧɵɯ ɭɝɨɥɤɨɜ 
3) Ɉɝɪɭɧɬɨɜɤɚ ɢ ɨɤɪɚɫɤɚ ɦɟɬɚɥɥɢɱɟɫɤɢɯ ɩɨɜɟɪɯɧɨɫɬɟɣ 
4) ɂɡɨɥɹɰɢɹ ɤɨɥɨɧɧ ɢɡ ɩɟɧɨɩɨɥɢɭɪɟɬɚɧɚ 
5) Ɇɨɧɬɚɠ ɨɝɪɚɠɞɚɸɳɢɯ ɤɨɧɫɬɪɭɤɰɢɣ ɫɬɟɧ: ɢɡ ɫɬɚɥɶɧɵɯ ɪɢɮɥɟɧɵɯ 
ɨɰɢɧɤɨɜɚɧɧɵɯ ɫɟɤɰɢɣ 
6) ɂɡɨɥɹɰɢɹ ɫɬɟɧ ɢɡɞɟɥɢɹɦɢ ɢɡ ɜɨɥɨɤɧɢɫɬɵɯ ɢ ɡɟɪɧɢɫɬɵɯ ɦɚɬɟɪɢɚɥɨɜ 
7) ɍɫɬɚɧɨɜɤɚ ɩɚɪɨɢɡɨɥɹɰɢɨɧɧɨɝɨ ɫɥɨɹ 
8) Ɉɛɥɢɰɨɜɤɚ ɫɬɟɧ ɝɢɩɫɨɜɨɥɨɤɧɢɫɬɵɦɢ ɥɢɫɬɚɦɢ ɜ ɨɞɢɧ ɫɥɨɣ 
Ɇɨɧɬɚɠ ɨɝɪɚɠɞɚɸɳɢɯ ɤɨɧɫɬɪɭɤɰɢɢ ɤɪɨɜɥɢ «HONɋO» ɫɨɫɬɨɢɬ ɢɡ 
ɫɥɟɞɭɸɳɢɯ ɜɢɞɨɜ ɪɚɛɨɬ: 
1) Ɇɨɧɬɚɠ ɩɨɬɨɥɨɱɧɨɝɨ ɩɨɤɪɵɬɢɹ: ɢɡ ɫɬɚɥɶɧɵɯ ɪɢɮɥɟɧɵɯ 
ɨɰɢɧɤɨɜɚɧɧɵɯ ɫɟɤɰɢɣ 
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2) Ɇɨɧɬɚɠ ɤɨɧɫɬɪɭɤɰɢɣ ɮɟɪɦ 
3) Ɇɨɧɬɚɠ ɤɪɨɜɟɥɶɧɨɝɨ ɩɨɤɪɵɬɢɹ: ɢɡ ɫɬɚɥɶɧɵɯ ɪɢɮɥɟɧɵɯ 
ɨɰɢɧɤɨɜɚɧɧɵɯ ɫɟɤɰɢɣ 
4) ɍɫɬɪɨɣɫɬɜɨ ɩɚɪɨɢɡɨɥɹɰɢɢ: ɩɪɨɤɥɚɞɨɱɧɨɣ ɜ ɨɞɢɧ ɫɥɨɣ 
5) ɂɡɨɥɹɰɢɹ ɩɨɤɪɵɬɢɹ ɢɡɞɟɥɢɹɦɢ ɢɡ ɜɨɥɨɤɧɢɫɬɵɯ ɢ ɡɟɪɧɢɫɬɵɯ ɦɚɬɟɪɢɚɥɨɜ 
ɧɚɫɭɯɨ. 
4.6 ȼɵɛɨɪ ɦɨɧɬɚɠɧɨɝɨ ɤɪɚɧɚ 
ȼɵɛɨɪ ɤɪɚɧɚ ɩɪɨɜɨɞɢɬɫɹ ɜ ɞɜɚ ɷɬɚɩɚ: 
I ɷɬɚɩ – ɜɵɛɨɪ ɤɪɚɧɚ ɩɨ ɬɟɯɧɢɱɟɫɤɢɦ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚɦ. ɇɚ ɷɬɨɦ ɷɬɚɩɟ 
ɜɵɩɨɥɧɹɸɬ ɫɪɚɜɧɟɧɢɟ ɦɨɧɬɚɠɧɵɯ ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɫɛɨɪɧɵɯ ɷɥɟɦɟɧɬɨɜ ɫ 
ɬɟɯɧɢɱɟɫɤɢɦɢ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚɦɢ ɤɪɚɧɨɜ (ɝɪɭɡɨɩɨɞɴɟɦɧɨɫɬɶ, ɜɵɥɟɬ ɫɬɪɟɥɵ,  
ɜɵɫɨɬɚ ɩɨɞɴɟɦɚ ɢ ɬ.ɞ.) ɢ ɜɵɛɢɪɚɸɬ 2-3 ɜɚɪɢɚɧɬɚ ɤɪɚɧɨɜ, ɧɚɢɛɨɥɟɟ 
ɩɪɢɝɨɞɧɵɯ ɜ ɬɟɯɧɢɱɟɫɤɨɦ ɨɬɧɨɲɟɧɢɢ. 
II ɷɬɚɩ– ɜɵɛɨɪ ɤɪɚɧɚ ɩɨ ɬɟɯɧɢɤɨ-ɷɤɨɧɨɦɢɱɟɫɤɢɦ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚɦ. 
ɗɬɚɩ ɡɚɤɥɸɱɚɟɬɫɹ ɜ ɜɵɩɨɥɧɟɧɢɢ ɬɟɯɧɢɤɨ–ɷɤɨɧɨɦɢɱɟɫɤɢɯ ɪɚɫɱɟɬɨɜ 
ɜɵɛɪɚɧɧɵɯ ɦɟɯɚɧɢɡɦɨɜ. 
Ʉ ɬɟɯɧɢɱɟɫɤɢɦ ɩɚɪɚɦɟɬɪɚɦ ɤɪɚɧɚ ɨɬɧɨɫɹɬɫɹ: 
-ɦɨɧɬɚɠɧɚɹ ɦɚɫɫɚ Ɇɦ, 
-ɦɨɧɬɚɠɧɚɹ ɜɵɫɨɬɚ ɩɨɞɴɟɦɚ ɤɪɸɤɚ Hɤɪ, 
-ɦɨɧɬɚɠɧɵɣ ɜɵɥɟɬ ɤɪɸɤɚ lɤ, 
-ɦɢɧɢɦɚɥɶɧɚɹ ɞɥɢɧɚ ɫɬɪɟɥɵ Lɫ. 
Ⱦɥɹ ɜɨɡɜɟɞɟɧɢɹ ɡɞɚɧɢɹ ɩɪɢɧɢɦɚɟɦ ɫɚɦɨɯɨɞɧɵɣ  ɤɪɚɧ ɧɚ ɤɨɥɟɫɧɨɦ ɯɨɞɭ. 
Ɉɩɪɟɞɟɥɢɦ ɫɥɟɞɭɸɳɢɟ ɬɪɟɛɭɟɦɵɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ. 
Ɇɨɧɬɚɠɧɚɹ ɦɚɫɫɚ ɫɛɨɪɧɵɯ ɷɥɟɦɟɧɬɨɜ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ : 
 
Ɇɦ = Ɇɷ + Ɇɝ,   (ɮɨɪɦɭɥɚ 1[30])                                                             (4.1) 
 
 ɝɞɟ  Ɇɷ – ɦɚɫɫɚ ɧɚɢɛɨɥɟɟ ɬɹɠёɥɨɝɨ ɷɥɟɦɟɧɬɚ, ɬ;  Ɇɝ – ɦɚɫɫɚ ɝɪɭɡɨɡɚɯɜɚɬɧɵɯ ɢ 
ɜɫɩɨɦɨɝɚɬɟɥɶɧɵɯ ɭɫɬɪɨɣɫɬɜ (ɬɪɚɜɟɪɫɵ, ɫɬɪɨɩɵ, ɤɨɧɞɭɤɬɨɪɵ, ɥɟɫɬɧɢɰɵ ɢ ɬ.ɞ.), 
ɭɫɬɚɧɨɜɥɟɧɧɵɯ ɧɚ ɷɥɟɦɟɧɬɟ ɞɨ ɟɝɨ ɩɨɞɴёɦɚ, ɬ.  
 ɂɡɦ. Ʌɢɫɬ №ɞɨɤɭɦ. ɉɨɞɩɢɫɶ Ⱦɚɬɚ 
Ʌɢɫɬ 
87 Ⱦɉ – 08.05.01. ɉɁ 
Ɇɨɧɬɚɠɧɚɹ ɜɵɫɨɬɚ ɩɨɞɴɟɦɚ ɤɪɸɤɚ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 
 
Hɤ =  hɨ + hɡ + hɷ. + hɝ, (ɮɨɪɦɭɥɚ 2 [͵Ͳ])                                                 (4.2) 
ɝɞɟ hɨ – ɪɚɫɫɬɨɹɧɢɟ ɨɬ ɭɪɨɜɧɹ ɫɬɨɹɧɤɢ ɤɪɚɧɚ ɞɨ ɨɩɨɪɵ ɦɨɧɬɢɪɭɟɦɨɝɨ 
ɷɥɟɦɟɧɬɚ, ɦ; 
hɡ –ɡɚɩɚɫ ɩɨ ɜɵɫɨɬɟ, hɡ = 0,3-0,5 ɦ; 
hɷ – ɜɵɫɨɬɚ ɷɥɟɦɟɧɬɚ ɜ ɩɨɥɨɠɟɧɢɢ ɩɨɞɴɟɦɚ, ɦ; 
hɝ – ɜɵɫɨɬɚ ɝɪɭɡɨɡɚɯɜɚɬɧɨɝɨ ɭɫɬɪɨɣɫɬɜɚ – ɪɚɫɫɬɨɹɧɢɟ ɨɬ ɜɟɪɯɚ ɦɨɧɬɢɪɭɟɦɨɝɨ 
ɷɥɟɦɟɧɬɚ ɞɨ ɰɟɧɬɪɚ ɤɪɸɤɚ,  ɦ. 
Ɇɨɧɬɚɠɧɵɣ ɜɵɥɟɬ ɤɪɸɤɚ ɤɪɚɧɚ ɧɚɢɛɨɥɟɟ ɭɞɨɛɧɨ ɨɩɪɟɞɟɥɹɬɶ 
ɝɪɚɮɢɱɟɫɤɢ : 
 ݈ˍ = ሺ௕+௕భ+௕మሻሺ𝐻˔−ℎ˛ሻሺℎ˒+ℎˆሻ + ܾଷ, (ɩ. 1.3 [͵Ͳ])                                                   (4.3) 
 
ɝɞɟ ܾ - ɦɢɧɢɦɚɥɶɧɵɣ ɡɚɡɨɪ ɦɟɠɞɭ ɫɬɪɟɥɨɣ ɢ ɦɨɧɬɢɪɭɟɦɵɦ ɷɥɟɦɟɧɬɨɦ, ɩɨ 
ɬɟɯɧɢɤɟ ɛɟɡɨɩɚɫɧɨɫɬɢ ܾ = Ͳ,ͷ ˏ; ܾଵ - ɪɚɫɫɬɨɹɧɢɟ ɨɬ ɰɟɧɬɪɚ ɬɹɠɟɫɬɢ ɷɥɟɦɟɧɬɚ ɞɨ ɤɪɚɹ ɷɥɟɦɟɧɬɚ, ɩɪɢɛɥɢɠɟɧɧɨɝɨ 
ɤ ɫɬɪɟɥɟ ɤɪɚɧɚ, ɦ; ܾଶ - ɩɨɥɨɜɢɧɚ ɬɨɥɳɢɧɵ ɫɬɪɟɥɵ ɧɚ ɭɪɨɜɧɟ ɜɟɪɯɚ ɦɨɧɬɢɪɭɟɦɨɝɨ ɷɥɟɦɟɧɬɚ, ܾଶ =Ͳ,ͷ ˏ; ܾଷ - ɪɚɫɫɬɨɹɧɢɟ ɨɬ ɨɫɢ ɜɪɚɳɟɧɢɹ ɤɪɚɧɚ ɞɨ ɨɫɢ ɩɨɜɨɪɨɬɚ ɫɬɪɟɥɵ,ܾଷ = ʹ ˏ; ܪ˔ - ɪɚɫɫɬɨɹɧɢɟ ɨɬ ɭɪɨɜɧɹ ɫɬɨɹɧɤɢ ɤɪɚɧɚ ɞɨ ɜɟɪɯɚ ɫɬɪɟɥɵ, 
 ܪ˔ = ܪˍ + ℎ˒;                                                                                            (4.4) 
 ℎ˒ - ɪɚɡɦɟɪ ɝɪɭɡɨɜɨɝɨ ɩɨɥɢɫɩɚɫɬɚ ɜ ɪɚɫɬɹɧɭɬɨɦ ɫɨɫɬɨɹɧɢɢ, ℎ˒ = Ͳ,ͷ − ͷ ˏ; ℎ˛ - ɪɚɫɫɬɨɹɧɢɟ ɩɨ ɜɟɪɬɢɤɚɥɢ ɨɬ ɭɪɨɜɧɹ ɫɬɨɹɧɤɢ ɤɪɚɧɚ ɞɨ ɨɫɢ ɩɨɜɨɪɨɬɚ ɤɪɚɧɚ, ℎ˛ = ʹ ˏ. 
 ɂɡɦ. Ʌɢɫɬ №ɞɨɤɭɦ. ɉɨɞɩɢɫɶ Ⱦɚɬɚ 
Ʌɢɫɬ 
88 Ⱦɉ – 08.05.01. ɉɁ 
Ɇɢɧɢɦɚɥɶɧɨ ɧɟɨɛɯɨɞɢɦɚɹ ɞɥɢɧɚ ɫɬɪɟɥɵ Lɫ  ɨɩɪɟɞɟɥɹɟɬɫɹ ɤɚɤ 
ɝɢɩɨɬɟɧɭɡɚ ɩɪɹɦɨɭɝɨɥɶɧɨɝɨ ɬɪɟɭɝɨɥɶɧɢɤɚ ɩɨ ɮɨɪɦɭɥɟ: 
 ܮ˔ = √ሺ݈ˍ − ܾଷሻଶ + ሺܪ˔ − ℎ˛ሻଶ, (ɮɨɪɦɭɥɚ 7 [͵Ͳ])                                           (4.5) 
Ⱦɥɹ ɪɚɫɱёɬɨɜ ɜɵɛɢɪɚɸɬɫɹ  ɷɥɟɦɟɧɬɵ ɫ ɧɚɢɛɨɥɶɲɟɣ ɦɚɫɫɨɣ, ɧɚɢɛɨɥɟɟ 
ɭɞɚɥёɧɧɵɟ ɨɬ ɤɪɚɧɚ ɢ ɜɵɫɨɤɨ ɪɚɫɩɨɥɨɠɟɧɧɵɟ. 
ȼ ɞɚɧɧɨɦ ɫɥɭɱɚɟ, ɬɚɤ ɤɚɤ ɡɞɚɧɢɟ ɦɨɧɨɥɢɬɧɨɟ, ɧɚɢɛɨɥɟɟ ɬɹɠёɥɵɦ 
ɩɨɞɧɢɦɚɟɦɵɦ ɝɪɭɡɨɦ ɹɜɥɹɟɬɫɹ ɛɚɞɶɹ-ɬɭɮɟɥɶɤɚ  ɞɥɹ ɛɟɬɨɧɚ, ɨɛɴёɦɨɦ 1 ɦ3, ɟё 
ɦɚɫɫɚ ɜɦɟɫɬɟ ɫ ɛɟɬɨɧɨɦ ɫɨɫɬɚɜɥɹɟɬ 2900 ɤɝ.  Ⱦɥɹ ɟё ɫɬɪɨɩɨɜɤɢ ɩɪɢɦɟɧɹɟɦ 
ɞɜɭɯɜɟɬɜɟɜɨɣ ɫɬɪɨɩ 2ɋɄ-5,0 ɫ ɝɪɭɡɨɩɨɞɴёɦɧɨɫɬɶɸ 5 ɬɨɧɧ ɦɚɫɫɚ ɤɨɬɨɪɨɝɨ 
ɫɨɫɬɚɜɥɹɟɬ 20 ɤɝ, ɜɵɫɨɬɚ 2,2 ɦ. 
Ɉɩɪɟɞɟɥɢɦ ɬɪɟɛɭɟɦɭɸ ɦɨɧɬɚɠɧɭɸ ɦɚɫɫɭ ɞɥɹ  ɛɚɞɶɢ-ɬɭɮɟɥɶɤɢ: 
Ɇɦ . = 2,9 + 0,02 = 2,92 ɬ. 
Ɉɩɪɟɞɟɥɢɬ ɬɪɟɛɭɟɦɭɸ ɜɵɫɨɬɭ ɩɨɞɴɟɦɚ ɤɪɸɤɚ (ɞɥɹ ɨɬɦ. +19,000 ɦ): 
Hɤ = 19,00 + 0,5 + 3,3 + 2,2 = 25 ɦ. 
 Ɉɩɪɟɞɟɥɢɦ ɦɨɧɬɚɠɧɵɣ ɜɵɥɟɬ ɤɪɸɤɚ ɤɪɚɧɚ: ݈ɤ = ሺ଴,ହ+଴,଻ଵ଼+଴,ହሻሺଶହ,ହ+ଶሻହ+ଶ,ଶ + ʹ = ͺ,ͷɦ. 
Ɇɢɧɢɦɚɥɶɧɨ ɧɟɨɛɯɨɞɢɦɚɹ ɞɥɢɧɚ ɫɬɪɟɥɵ:  ܮ௖ = √ሺͶ,ͻ − ʹሻଶ + ሺʹͷ,ͷ − ʹሻଶ = ʹ͵,͹ɦ. 
ɉɨ ɫɩɪɚɜɨɱɧɨɣ ɥɢɬɟɪɚɬɭɪɟ ɩɨɞɛɢɪɚɟɦ ɫɬɪɟɥɨɜɨɣ ɤɪɚɧ ɫ 
ɯɚɪɚɤɬɟɪɢɫɬɢɤɚɦɢ, ɩɪɟɜɵɲɚɸɳɢɦɢ ɢ ɦɚɤɫɢɦɚɥɶɧɨ ɛɥɢɡɤɢɦɢ ɤ ɬɪɟɛɭɟɦɵɦ. 
ȼɵɛɢɪɚɟɦ ɤɪɚɧ ɄȺɌɈ NK-550VR 






Ⱦɥɢɧɚ ɨɫɧɨɜɧɨɣ ɫɬɪɟɥɵ, ɦ 43 
Ⱦɥɢɧɚ ɠɟɫɬɤɨɝɨ ɝɭɫɶɤɚ, ɦ 15 
ȼɵɥɟɬ ɦɢɧɢɦɚɥɶɧɵɣ, ɦ 14 
ȼɵɥɟɬ ɦɚɤɫɢɦɚɥɶɧɵɣ (ɫ ɨɫɧɨɜɧɨɣ ɫɬɪɟɥɨɣ), ɦ 58 
Ƚɪɭɡɨɩɨɞɴɟɦɧɨɫɬɶ ɧɚ ɦɢɧɢɦɚɥɶɧɨɦ ɜɵɥɟɬɟ, ɬ 55 
 ɂɡɦ. Ʌɢɫɬ №ɞɨɤɭɦ. ɉɨɞɩɢɫɶ Ⱦɚɬɚ 
Ʌɢɫɬ 
89 Ⱦɉ – 08.05.01. ɉɁ 
Ƚɪɭɡɨɩɨɞɴɟɦɧɨɫɬɶ ɧɚ ɦɚɤɫɢɦɚɥɶɧɨɦ ɜɵɥɟɬɟ, ɬ 7,5 
Ɇɨɳɧɨɫɬɶ ɷɥɟɤɬɪɨɞɜɢɝɚɬɟɥɹ, ɤȼɬ 228 
Ƚɚɛɚɪɢɬɧɵɟ ɪɚɡɦɟɪɵ (ɛɟɡ ɫɬɟɥɵ), ɦɦ 3225ɯ6300ɯ4300 
 
Ɋɢɫɭɧɨɤ 4.1 – Ƚɚɛɚɪɢɬɧɵɟ ɪɚɡɦɟɪɵ ɤɪɚɧɚ ɄȺɌɈ NK-550VR 
 
Ɋɢɫɭɧɨɤ 2 – Ƚɪɚɮɢɤ ɝɪɭɡɨɩɨɞɴɟɦɧɨɫɬɢ ɤɪɚɧɚ ɄȺɌɈ NK-550VR 
 ɂɡɦ. Ʌɢɫɬ №ɞɨɤɭɦ. ɉɨɞɩɢɫɶ Ⱦɚɬɚ 
Ʌɢɫɬ 
90 Ⱦɉ – 08.05.01. ɉɁ 
4.7 ȼɵɛɨɪ ɢ ɪɚɫɱɟɬ ɬɪɚɧɫɩɨɪɬɧɵɯ ɫɪɟɞɫɬɜ 
ȼɪɟɦɹ ɬɪɟɛɭɟɦɨɟ ɧɚ ɨɞɢɧ ɪɟɣɫ ɜ ɨɞɧɭ ɫɬɨɪɨɧɭ: 
 
tɬɪ = t1 + t2 + t3 + t4                                                                                                                                     (4.6)
  
tɬɪ – ɜɪɟɦɹ, ɪɚɫɯɨɞɭɟɦɨɟ ɬɪɚɧɫɩɨɪɬɨɦ ɡɚ ɨɞɢɧ ɨɛɨɪɨɬ; 𝑡ଵ = ଶ𝐿𝑉ɫɪ     (4.7) 
 𝑡ଵ = ଶ𝐿𝑉ɫɪ = ଶ∙ଵ଴ସହ = Ͷͷ ɦɢɧ - ɜɪɟɦɹ ɜ ɩɭɬɢ 
L – ɞɚɥɶɧɨɫɬɶ ɩɨɫɬɚɜɤɢ ɦɚɬɟɪɢɚɥɨɜ, L = ɜ ɪɚɞɢɭɫɟ 10 ɤɦ; 
Vɫɪ – ɫɪɟɞɧɹɹ ɫɤɨɪɨɫɬɶ ɞɜɢɠɟɧɢɹ; 
t2 = 6 ɦɢɧ – ɜɪɟɦɹ, ɪɚɫɯɨɞɭɟɦɨɟ ɧɚ ɩɨɝɪɭɡɤɭ ɜ ɬɟɱɟɧɢɟ ɨɞɧɨɝɨ ɨɛɨɪɨɬɚ ɜ 
ɫɪɟɞɧɟɦ; 
t3 = 6 ɦɢɧ – ɜɪɟɦɹ, ɪɚɫɯɨɞɭɟɦɨɟ ɧɚ ɜɵɝɪɭɡɤɭ ɜ ɬɟɱɟɧɢɟ ɨɞɧɨɝɨ ɨɛɨɪɨɬɚ ɜ 
ɫɪɟɞɧɟɦ; 
t4 = 7 ɦɢɧ – ɜɪɟɦɹ ɧɚ ɦɚɧɟɜɪɢɪɨɜɚɧɢɟ ɢ ɩɪɨɱɢɟ ɨɪɝɚɧɢɡɚɰɢɨɧɧɵɟ 
ɦɟɪɨɩɪɢɹɬɢɹ ɜ ɬɟɱɟɧɢɟ ɨɞɧɨɝɨ ɨɛɨɪɨɬɚ. 
tɬɪ = 45 + 6 + 6 + 7 = 64 ɦɢɧ.  
 













Ȼɟɬɨɧ ɦଷ 2995 ɄɚɦȺɁ-581453 14ˏଷ 
Ⱥɪɦɚɬɭɪɚ ɬ 251,2 ɆȺɁ-MAN 15 
 ɂɡɦ. Ʌɢɫɬ №ɞɨɤɭɦ. ɉɨɞɩɢɫɶ Ⱦɚɬɚ 
Ʌɢɫɬ 
91 Ⱦɉ – 08.05.01. ɉɁ 
 
4.8 ɋɬɪɨɢɬɟɥɶɧɵɣ ɝɟɧɟɪɚɥɶɧɵɣ ɩɥɚɧ 
ɉɪɢ ɩɪɨɟɤɬɢɪɨɜɚɧɢɢ ɜɪɟɦɟɧɧɵɯ ɞɨɪɨɝ ɫɨɛɥɸɞɟɧɵ ɭɤɚɡɚɧɧɵɟ ɧɢɠɟ 
ɪɚɫɫɬɨɹɧɢɹ: ɦɟɠɞɭ ɞɨɪɨɝɨɣ ɢ ɫɤɥɚɞɫɤɨɣ ɩɥɨɳɚɞɤɨɣ — 1,0 ɦ; ɨɫɶɸ ɞɜɢɠɟɧɢɹ 
ɤɪɚɧɚ ɢ ɩɥɨɳɚɞɤɨɣ ɫɤɥɚɞɢɪɨɜɚɧɢɹ — ɧɟ ɦɟɧɟɟ 2,5 ɦ; ɞɨɪɨɝɨɣ ɢ ɡɚɛɨɪɨɦ — 
ɧɟ ɦɟɧɟɟ 1,5 ɦ. 
Ʉɪɨɦɟ ɬɨɝɨ, ɫɨɛɥɸɞɟɧɵ ɫɥɟɞɭɸɳɢɟ ɬɪɟɛɨɜɚɧɢɟ: ɲɢɪɢɧɚ ɜɪɟɦɟɧɧɨɣ 
ɞɨɪɨɝɢ ɩɪɢ ɨɞɧɨɫɬɨɪɨɧɧɟɦ ɞɜɢɠɟɧɢɢ 3,5-5 ɦ, ɩɪɢ ɞɜɭɫɬɨɪɨɧɧɟɦ – 6-8 ɦ; 
ɪɚɞɢɭɫ ɡɚɤɪɭɝɥɟɧɢɹ ɞɨɪɨɝɢ 12 ɦ; ɪɚɫɫɬɨɹɧɢɟ ɦɟɠɞɭ ɞɨɪɨɝɨɣ ɢ ɫɤɥɚɞɫɤɨɣ 
ɩɥɨɳɚɞɤɨɣ 1 ɦ, ɦɟɠɞɭ ɞɨɪɨɝɨɣ ɢ ɩɨɞɤɪɚɧɨɜɵɦɢ ɩɭɬɹɦɢ – 6,5-12,5 ɦ.   
Ɉɬɤɪɵɬɵɟ ɩɥɨɳɚɞɤɢ ɫɤɥɚɞɢɪɨɜɚɧɢɹ ɪɚɫɩɨɥɚɝɚɸɬɫɹ ɜ ɡɨɧɟ ɞɟɣɫɬɜɢɹ 
ɤɪɚɧɚ ɫ ɭɱɟɬɨɦ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɢɫɩɨɥɶɡɨɜɚɧɢɹ. 
Ƚɪɚɧɢɰɚ ɨɬɤɪɵɬɵɯ ɫɤɥɚɞɨɜ ɩɪɨɯɨɞɢɬ ɨɬ ɤɪɚɹ ɜɪɟɦɟɧɧɨɣ ɞɨɪɨɝɢ ɧɚ 
ɪɚɫɫɬɨɹɧɢɢ 1 ɦ. 
ɋɬɪɨɢɬɟɥɶɧɚɹ ɩɥɨɳɚɞɤɚ ɨɝɪɚɠɞɚɟɬɫɹ ɧɚ ɪɚɫɫɬɨɹɧɢɢ ɧɟ ɦɟɧɟɟ 2 ɦ ɨɬ 
ɤɪɚɹ ɩɪɨɟɡɠɟɣ ɱɚɫɬɢ ɞɨɪɨɝɢ, ɜɪɟɦɟɧɧɵɯ ɡɞɚɧɢɣ ɢ ɫɨɨɪɭɠɟɧɢɣ, ɫɤɥɚɞɨɜ. 
Ɉɝɪɚɠɞɟɧɢɟ ɜɪɟɦɟɧɧɨɟ, ɜ ɧɟɦ ɭɫɬɪɚɢɜɚɸɬɫɹ ɜɨɪɨɬɚ ɫ ɧɚɞɩɢɫɹɦɢ «ȼɴɟɡɞ» ɢ 
«ȼɵɟɡɞ». 
4.9 Ɋɚɫɱɟɬ ɡɨɧ ɪɚɛɨɬɵ ɤɪɚɧɚ 
ɉɪɢ ɪɚɛɨɬɟ ɤɪɚɧɚ ɧɚ ɫɬɪɨɢɬɟɥɶɫɬɜɟ ɡɞɚɧɢɣ ɦɨɠɧɨ ɜɵɞɟɥɢɬɶ ɧɟɫɤɨɥɶɤɨ 
ɡɨɧ ɪɚɛɨɬɵ: 
543268 












 ɂɡɦ. Ʌɢɫɬ №ɞɨɤɭɦ. ɉɨɞɩɢɫɶ Ⱦɚɬɚ 
Ʌɢɫɬ 
92 Ⱦɉ – 08.05.01. ɉɁ 
Ɇɨɧɬɚɠɧɚɹ ɡɨɧɚ- ɡɨɧɚ, ɝɞɟ ɜɨɡɦɨɠɧɨ ɩɚɞɟɧɢɟ ɝɪɭɡɚ ɩɪɢ ɭɫɬɚɧɨɜɤɟ ɢ 
ɡɚɤɪɟɩɥɟɧɢɢ ɷɥɟɦɟɧɬɨɜ.  Ƚɪɚɧɢɰɚ ɡɨɧɵ ɨɩɪɟɞɟɥɹɟɬɫɹ ɤɨɧɬɭɪɨɦ ɡɞɚɧɢɹ ɩɥɸɫ 7 
ɦ (ɩɪɢ ɜɵɫɨɬɟ ɡɞɚɧɢɹ ɞɨ 20 ɦ); 
Ɂɨɧɚ ɨɛɫɥɭɠɢɜɚɧɢɹ ɤɪɚɧɚ (ɢɥɢ ɪɚɛɨɱɚɹ ɡɨɧɚ) – ɡɨɧɚ, ɨɩɪɟɞɟɥɹɟɦɚɹ 
ɪɚɞɢɭɫɨɦ ɦɚɤɫɢɦɚɥɶɧɨɝɨ ɪɚɛɨɱɟɝɨ ɜɵɥɟɬɚ ɫɬɪɟɥɵ ɤɪɚɧɚ ɧɚ ɭɱɚɫɬɤɟ ɦɟɠɞɭ 
ɤɪɚɣɧɢɦɢ ɫɬɨɹɧɤɚɦɢ ɤɪɚɧɚ ɧɚ ɪɟɥɶɫɨɜɨɦ ɩɭɬɢ ɢɥɢ ɩɨɥɨɫɟ ɞɜɢɠɟɧɢɹ, R = 28 
ɦ; 
Ɉɩɚɫɧɚɹ ɡɨɧɚ ɪɚɛɨɬɵ ɤɪɚɧɚ- ɡɨɧɚ, ɜ ɤɨɬɨɪɨɣ ɜɨɡɦɨɠɧɨ ɩɚɞɟɧɢɟ ɝɪɭɡɚ  
ɩɪɢ ɩɟɪɟɦɟɳɟɧɢɢ. Ɉɩɪɟɞɟɥɹɟɬɫɹ ɪɚɞɢɭɫɨɦ, ɪɚɜɧɵɦ ɫɭɦɦɟ ɦɚɤɫɢɦɚɥɶɧɨɝɨ 
ɪɚɛɨɱɟɝɨ ɜɵɥɟɬɚ ɤɪɸɤɚ ɢ ½ ɞɥɢɧɵ ɫɚɦɨɝɨ ɞɥɢɧɧɨɝɨ ɢɡ ɩɟɪɟɦɟɳɚɟɦɵɯ ɝɪɭɡɨɜ, 
R = 33 ɦ. 
4.10 Ɋɚɫɱɟɬ ɜɪɟɦɟɧɧɵɯ ɡɞɚɧɢɣ ɢ ɫɨɨɪɭɠɟɧɢɣ 
ɉɨɬɪɟɛɧɨɫɬɶ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɜɨ ɜɪɟɦɟɧɧɵɯ ɚɞɦɢɧɢɫɬɪɚɬɢɜɧɵɯ ɢ 
ɫɚɧɢɬɚɪɧɨ-ɛɵɬɨɜɵɯ ɡɞɚɧɢɹɯ ɨɩɪɟɞɟɥɹɟɬɫɹ ɢɡ ɪɚɫɱɟɬɧɨɣ ɱɢɫɥɟɧɧɨɫɬɢ 
ɩɟɪɫɨɧɚɥɚ ɫɬɪɨɣɤɢ. ɉɪɢ ɷɬɨɦ ɩɪɢɧɢɦɚɟɬɫɹ, ɱɬɨ ɂɌɊ ɫɨɫɬɚɜɥɹɸɬ 11% ɨɬ 
ɨɛɳɟɝɨ ɤɨɥɢɱɟɫɬɜɚ ɪɚɛɨɬɚɸɳɢɯ, ɫɥɭɠɚɳɢɟ – 3,6 % ɦɥɚɞɲɢɣ 
ɨɛɫɥɭɠɢɜɚɸɳɢɣ ɩɟɪɫɨɧɚɥ (ɆɈɉ) ɢ ɩɨɠɚɪɧɨ-ɫɬɨɪɨɠɟɜɚɹ ɨɯɪɚɧɚ – 1,5%. 
Ɉɩɪɟɞɟɥɟɧɢɟ ɩɨɬɪɟɛɧɨɫɬɢ ɜ ɝɚɪɞɟɪɨɛɧɵɯ ɢ ɫɭɲɢɥɤɚɯ ɩɪɨɢɡɜɨɞɢɬɫɹ ɧɚ 
ɨɛɳɟɟ (ɫɩɢɫɨɱɧɨɟ) ɱɢɫɥɨ ɪɚɛɨɱɢɯ.  
ɉɪɢ ɨɩɪɟɞɟɥɟɧɢɢ ɩɨɬɪɟɛɧɨɫɬɢ ɜ ɝɚɪɞɟɪɨɛɧɵɯ, ɭɦɵɜɚɥɶɧɵɯ, ɞɭɲɟɜɵɯ ɢ 
ɬɭɚɥɟɬɚɯ ɫɥɟɞɭɟɬ ɪɭɤɨɜɨɞɫɬɜɨɜɚɬɶɫɹ ɬɟɦ, ɱɬɨ ɧɚ ɨɛɳɟɟ ɱɢɫɥɨ ɪɚɛɨɬɚɸɳɢɯ 
ɩɪɢɯɨɞɢɬɫɹ 30% ɠɟɧɳɢɧ ɢ 70% ɦɭɠɱɢɧ, ɟɫɥɢ ɧɟɬ ɫɩɟɰɢɚɥɶɧɨ ɨɝɨɜɨɪɟɧɧɵɯ 
ɭɫɥɨɜɢɣ ɩɪɨɢɡɜɨɞɫɬɜɚ. 
Ʉɨɦɩɥɟɤɫ ɜɪɟɦɟɧɧɵɯ ɡɞɚɧɢɣ ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɩɨ ɪɚɫɱɟɬɧɨɣ ɱɢɫɥɟɧɧɨɫɬɢ 





 ɂɡɦ. Ʌɢɫɬ №ɞɨɤɭɦ. ɉɨɞɩɢɫɶ Ⱦɚɬɚ 
Ʌɢɫɬ 
93 Ⱦɉ – 08.05.01. ɉɁ 
Ɍɚɛɥɢɰɚ 4.5 – ȼɪɟɦɟɧɧɵɟ ɡɞɚɧɢɹ ɢ ɫɨɨɪɭɠɟɧɢɹ 












































1 Ƚɚɪɞɟɪɨɛɧɚɹ  42 0,7 135 140 
2 Ɍɭɚɥɟɬ (ɠɟɧ.) 19 0,14 8 
9 
3 Ɍɭɚɥɟɬ (ɦɭɠ.) 23 0,14 9 
6 Ⱦɭɲɟɜɚɹ 42 0,54 35 36 
7 
ɉɨɦɟɳɟɧɢɟ ɞɥɹ ɨɛɨɝɪɟɜɚ, 
ɨɬɞɵɯɚ 42 0,3 58 72 
8 
ɉɨɦɟɳɟɧɢɟ ɞɥɹ ɩɪɢɟɦɚ 
ɩɢɳɢ 42 0,6 54 72 
9 ɉɪɨɪɚɛɫɤɚɹ 6 4 24 36 
10 Ⱦɢɫɩɟɬɱɟɪɫɤɚɹ 5 7 35 36 
11 Ɇɟɞ.ɩɭɧɤɬ - - 18 18 
 
4.11 ɉɪɨɟɤɬɢɪɨɜɚɧɢɟ ɫɤɥɚɞɨɜ 
ɉɪɢ ɨɩɪɟɞɟɥɟɧɢɢ ɡɚɩɚɫɚ ɦɚɬɟɪɢɚɥɨɜ ɢɫɯɨɞɢɦ ɢɡ ɬɨɝɨ, ɱɬɨ ɡɚɩɚɫ ɞɨɥɠɟɧ 
ɛɵɬɶ ɦɢɧɢɦɚɥɶɧɵɦ, ɧɨ ɞɨɫɬɚɬɨɱɧɵɦ ɞɥɹ ɨɛɟɫɩɟɱɟɧɢɹ ɛɟɫɩɟɪɟɛɨɣɧɨɝɨ 
ɜɵɩɨɥɧɟɧɢɹ ɪɚɛɨɬ.  
Ɂɚɩɚɫ ɦɚɬɟɪɢɚɥɨɜ  ɤɨɧɫɬɪɭɤɰɢɣ ɨɩɪɟɞɟɥɹɟɦ ɩɨ ɮɨɪɦɭɥɟ: 
 𝑃ɫɤɥ = ሺ𝑃ɨɛɳ/ܶሻ݊ܭଵܭଶ,  (ɩ. 5.4 [͵ͳ])                                                         (4.8) 
 
ɝɞɟ Ɋɨɛɳ – ɤɨɥɢɱɟɫɬɜɨ ɦɚɬɟɪɢɚɥɨɜ (ɞɟɬɚɥɟɣ, ɤɨɧɫɬɪɭɤɰɢɣ), ɬɪɟɛɭɟɦɵɯ ɞɥɹ 
ɩɪɨɢɡɜɨɞɫɬɜɚ ɫɬɪɨɢɬɟɥɶɧɨ-ɦɨɧɬɚɠɧɵɯ ɪɚɛɨɬ; 
Ɍ   - ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ ɜɵɩɨɥɧɟɧɢɹ ɪɚɛɨɬ ɩɨ ɤɚɥɟɧɞɚɪɧɨɦɭ ɩɥɚɧɭ, ɞɧ.; 
n  - ɧɨɪɦɚ ɡɚɩɚɫɚ ɦɚɬɟɪɢɚɥɚ (ɩɪɢ ɩɟɪɟɜɨɡɤɟ ɦɚɬɟɪɢɚɥɚ ɚɜɬɨɬɪɚɧɫɩɨɪɬɨɦ 
ɩɪɢɧɢɦɚɟɬɫɹ ɪɚɜɧɵɦ ɨɬ 5 ɞɨ 12 ɞɧɟɣ), ɞɧ.; 
 ɂɡɦ. Ʌɢɫɬ №ɞɨɤɭɦ. ɉɨɞɩɢɫɶ Ⱦɚɬɚ 
Ʌɢɫɬ 
94 Ⱦɉ – 08.05.01. ɉɁ 
Ʉ1  - ɤɨɷɮɮɢɰɢɟɧɬ ɧɟɪɚɜɧɨɦɟɪɧɨɫɬɢ ɩɨɫɬɭɩɥɟɧɢɹ ɦɚɬɟɪɢɚɥɚ ɧɚ ɫɤɥɚɞ (ɞɥɹ 
ɚɜɬɨɬɪɚɧɫɩɨɪɬɚ – 1,1); 
Ʉ2  - ɤɨɷɮɮɢɰɢɟɧɬ ɧɟɪɚɜɧɨɦɟɪɧɨɫɬɢ ɩɨɬɪɟɛɥɟɧɢɹ ɦɚɬɟɪɢɚɥɚ, Ʉ2 = 1,3. 
Ɍɪɟɛɭɟɦɚɹ ɩɥɨɳɚɞɶ ɫɤɥɚɞɚ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 
 ˔ܨ ˍˎ = 𝑃 ˍˎ݂,  (ɩ.5.4 [͵ͳ])                                                                         (4.9) 
ɝɞɟ ݂ - ɧɨɪɦɚɬɢɜɧɚɹ ɩɥɨɳɚɞɶ ɧɚ ɟɞɢɧɢɰɭ ɫɤɥɚɞɢɪɭɟɦɨɝɨ ɦɚɬɟɪɢɚɥɚ (ɬɚɛɥɢɰɚ 
5.4 [ʹ͹]). 









































































200 780 3,9 1,1 1,3 10 14,3 55,77 3,3 184,05 
Ⱥɪɦɚɬɭɪɚ, 
ɬ 151 350 3,5 1,1 1,3 12 17,6 60,06 1,4 95,08 
 
5 ɋɦɟɬɵ  
ɋɦɟɬɧɚɹ ɫɬɨɢɦɨɫɬɶ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɨɛɴɟɤɬɚ: «Ʉɪɵɬɵɣ ɮɭɬɛɨɥɶɧɵɣ 
ɦɚɧɟɠ ɜ ɝɨɪɨɞɟ Ⱥɛɚɤɚɧɟ» ɨɩɪɟɞɟɥɟɧɚ ɛɚɡɢɫɧɨ-ɢɧɞɟɤɫɧɵɦ ɦɟɬɨɞɨɦ 
ɫɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɩɪɨɝɪɚɦɦɧɨɝɨ ɤɨɦɩɥɟɤɫɚ «ȽɊȺɇȾ – ɋɦɟɬɚ 2019». ɋɦɟɬɚ 
ɫɨɫɬɚɜɥɟɧɚ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ «Ɇɟɬɨɞɢɤɨɣ ɨɩɪɟɞɟɥɟɧɢɹ ɫɬɨɢɦɨɫɬɢ 
ɫɬɪɨɢɬɟɥɶɧɨɣ ɩɪɨɞɭɤɰɢɢ ɧɚ ɬɟɪɪɢɬɨɪɢɢ Ɋɨɫɫɢɣɫɤɨɣ Ɏɟɞɟɪɚɰɢɢ» ɆȾɋ 
8135.2004, ɜɜɟɞɟɧɧɨɣ ɜ ɞɟɣɫɬɜɢɟ ɩɨɫɬɚɧɨɜɥɟɧɢɟɦ Ƚɨɫɫɬɪɨɹ ɊɎ №15/1 ɨɬ 
05.03.2004 ɝɨɞɚ ɜ ɛɚɡɢɫɧɵɯ ɰɟɧɚɯ 2001 ɝɨɞɚ ɩɨ ɎȿɊ-2001, Ɏɋɋɐ-2001 
[ɉɪɢɤɚɡ Ɇɢɧɫɬɪɨɹ ɊɎ ɨɬ 30.01.14 №31/ɩɪ], ɫ ɩɟɪɟɫɱёɬɨɦ ɜ ɬɟɤɭɳɢɟ ɰɟɧɵ ɧɚ 
 ɂɡɦ. Ʌɢɫɬ №ɞɨɤɭɦ. ɉɨɞɩɢɫɶ Ⱦɚɬɚ 
Ʌɢɫɬ 
95 Ⱦɉ – 08.05.01. ɉɁ 
2 ɤɜɚɪɬɚɥ 2019 ɝɨɞɚ ɫ ɩɪɢɦɟɧɟɧɢɟɦ ɢɧɞɟɤɫɨɜ ɭɞɨɪɨɠɚɧɢɹ ɤ ɩɨɥɧɨɣ ɫɦɟɬɧɨɣ 
ɫɬɨɢɦɨɫɬɢ ɋɆɊ, ɫɨɝɥɚɫɧɨ ɉɢɫɶɦɚ Ɇɢɧɫɬɪɨɹ Ɋɨɫɫɢɢ ɨɬ 10.04.2019 N 12661-
Ⱦȼ-09: 
- ɫɬɪɨɢɬɟɥɶɧɨ-ɦɨɧɬɚɠɧɵɟ ɪɚɛɨɬɵ=7,11; 
Ɋɚɡɦɟɪ ɫɪɟɞɫɬɜ ɧɚ ɧɚɤɥɚɞɧɵɟ ɪɚɫɯɨɞɵ ɨɩɪɟɞɟɥɟɧ ɩɨ ɜɢɞɚɦ 
ɫɬɪɨɢɬɟɥɶɧɨ-ɦɨɧɬɚɠɧɵɯ ɪɚɛɨɬ ɨɬ ɮɨɧɞɚ ɨɩɥɚɬɵ ɬɪɭɞɚ ɧɚ ɨɫɧɨɜɚɧɢɢ ɆȾɋ 81-
33.2004 «Ɇɟɬɨɞɢɱɟɫɤɢɟ ɭɤɚɡɚɧɢɹ ɩɨ ɨɩɪɟɞɟɥɟɧɢɸ ɜɟɥɢɱɢɧɵ ɧɚɤɥɚɞɧɵɯ 
ɪɚɫɯɨɞɨɜ ɜ ɫɬɪɨɢɬɟɥɶɫɬɜɟ». Ɋɚɡɦɟɪ ɫɪɟɞɫɬɜ, ɨɩɪɟɞɟɥɹɸɳɢɯ ɫɭɦɦɭ ɫɦɟɬɧɨɣ 
ɩɪɢɛɵɥɢ, ɩɪɢɧɹɬ ɩɨ ɜɢɞɚɦ ɫɬɪɨɢɬɟɥɶɧɨ-ɦɨɧɬɚɠɧɵɯ ɪɚɛɨɬ ɨɬ ɮɨɧɞɚ ɨɩɥɚɬɵ 
ɬɪɭɞɚ ɧɚ ɨɫɧɨɜɚɧɢɢ ɆȾɋ 8125.2001 «Ɇɟɬɨɞɢɱɟɫɤɢɟ ɭɤɚɡɚɧɢɹ ɩɨ 
ɨɩɪɟɞɟɥɟɧɢɸ ɜɟɥɢɱɢɧɵ ɫɦɟɬɧɨɣ ɩɪɢɛɵɥɢ ɜ ɫɬɪɨɢɬɟɥɶɫɬɜɟ». 
ȼ ɫɜɨɞɧɨɦ ɫɦɟɬɧɨɦ ɪɚɫɱɟɬɟ ɫɬɨɢɦɨɫɬɢ ɭɱɬɟɧɵ ɫɥɟɞɭɸɳɢɟ ɡɚɬɪɚɬɵ: 
- ɪɚɡɦɟɪ ɡɚɬɪɚɬ ɧɚ ɜɪɟɦɟɧɧɵɟ ɡɞɚɧɢɹ ɢ ɫɨɨɪɭɠɟɧɢɹ ɩɪɢɧɹɬ ɧɚ 
ɨɫɧɨɜɚɧɢɢ ɫɛɨɪɧɢɤɚ Ƚɋɇ 81-05-01-2001 «ɋɛɨɪɧɢɤ ɫɦɟɬɧɵɯ ɧɨɪɦ ɡɚɬɪɚɬ ɧɚ 
ɫɬɪɨɢɬɟɥɶɫɬɜɨ ɜɪɟɦɟɧɧɵɯ ɡɞɚɧɢɣ ɢ ɫɨɨɪɭɠɟɧɢɣ» ɜ ɪɚɡɦɟɪɟ 1,8% 
[ɩɪɢɥɨɠɟɧɢɟ 1, ɩ. 4.2]; 
- ɧɨɪɦɚ ɡɚɬɪɚɬ ɧɚ ɧɟɩɪɟɞɜɢɞɟɧɧɵɟ ɪɚɫɯɨɞɵ ɩɪɢɧɹɬɚ ɫɨɝɥɚɫɧɨ ɆȾɋ 
8135.2004 «Ɇɟɬɨɞɢɤɚ ɨɩɪɟɞɟɥɟɧɢɹ ɫɬɨɢɦɨɫɬɢ ɫɬɪɨɢɬɟɥɶɧɨɣ ɩɪɨɞɭɤɰɢɢ ɧɚ 
ɬɟɪɪɢɬɨɪɢɢ Ɋɨɫɫɢɣɫɤɨɣ Ɏɟɞɟɪɚɰɢɢ» ɜ ɪɚɡɦɟɪɟ 2% [ɩ. 4.96]; 
- ɧɚɥɨɝ ɧɚ ɞɨɛɚɜɥɟɧɧɭɸ ɫɬɨɢɦɨɫɬɶ (ɇȾɋ) ɩɪɢɧɹɬ ɫɨɝɥɚɫɧɨ ɆȾɋ 
8135.2004 «Ɇɟɬɨɞɢɤɚ ɨɩɪɟɞɟɥɟɧɢɹ ɫɬɨɢɦɨɫɬɢ ɫɬɪɨɢɬɟɥɶɧɨɣ ɩɪɨɞɭɤɰɢɢ ɧɚ 
ɬɟɪɪɢɬɨɪɢɢ Ɋɨɫɫɢɣɫɤɨɣ Ɏɟɞɟɪɚɰɢɢ» ɜ ɪɚɡɦɟɪɟ 20% (ɩ. 4.100). Ʌɨɤɚɥɶɧɵɣ 
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6 Ȼɟɡɨɩɚɫɧɨɫɬɶ ɠɢɡɧɟɞɟɹɬɟɥɶɧɨɫɬɢ 
6.1 Ɉɛɳɢɟ ɩɨɥɨɠɟɧɢɹ 
ɉɪɚɜɢɥɚ ɢ ɢɧɫɬɪɭɤɰɢɢ ɩɨ ɨɯɪɚɧɟ ɬɪɭɞɚ ɢ ɬɟɯɧɢɤɢ ɛɟɡɨɩɚɫɧɨɫɬɢ ɩɪɢ 
ɫɬɪɨɢɬɟɥɶɫɬɜɟ ɤɪɵɬɨɝɨ ɮɭɬɛɨɥɶɧɨɝɨ ɦɚɧɟɠɚ ɜ ɝ.Ⱥɛɚɤɚɧɟ ɪɚɡɪɚɛɨɬɚɧɵ ɜ 
ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɋɉ 12-135-2003 Ȼɟɡɨɩɚɫɧɨɫɬɶ ɬɪɭɞɚ ɜ ɫɬɪɨɢɬɟɥɶɫɬɜɟ [32] . 
ȼ ɧɚɫɬɨɹɳɟɦ ɪɚɡɞɟɥɟ ɩɪɢɜɟɞɟɧɵ ɬɪɟɛɨɜɚɧɢɹ ɛɟɡɨɩɚɫɧɨɫɬɢ: ɤ 
ɫɨɞɟɪɠɚɧɢɸ ɫɬɪɨɢɬɟɥɶɧɨɣ ɩɥɨɳɚɞɤɢ, ɫɤɥɚɞɢɪɨɜɚɧɢɸ ɦɚɬɟɪɢɚɥɨɜ, ɩɪɢ 
ɭɫɬɪɨɣɫɬɜɟ ɦɨɧɨɥɢɬɧɵɯ ɤɨɧɫɬɪɭɤɰɢɣ, ɩɪɢ ɦɨɧɬɚɠɟ ɦɟɬɚɥɥɢɱɟɫɤɢɯ 
ɤɨɧɫɬɪɭɤɰɢɣ, ɚ ɬɚɤɠɟ ɛɟɡɨɩɚɫɧɨɫɬɶ ɬɪɚɧɫɩɨɪɬɧɵɯ ɢ ɩɨɝɪɭɡɨɱɧɨ-
ɪɚɡɝɪɭɡɨɱɧɵɯ ɪɚɛɨɬ, ɛɟɡɨɩɚɫɧɨɫɬɶ ɬɪɭɞɚ ɩɪɢ ɡɟɦɟɥɶɧɵɯ ɪɚɛɨɬɚɯ, 
ɨɛɟɫɩɟɱɟɧɢɟ ɩɨɠɚɪɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ ɩɪɢ ɜɨɡɜɟɞɟɧɢɢ ɡɞɚɧɢɹ ɢ ɨɛɟɫɩɟɱɟɧɢɟ  
ɡɚɳɢɬɵ ɪɚɛɨɬɧɢɤɨɜ ɨɬ ɜɨɡɞɟɣɫɬɜɢɹ ɜɪɟɞɧɵɯ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɮɚɤɬɨɪɨɜ. 
ɂɧɫɬɪɭɤɰɢɢ ɩɨ ɨɯɪɚɧɟ ɬɪɭɞɚ ɞɥɹ ɪɚɛɨɬɧɢɤɨɜ ɨɪɝɚɧɢɡɚɰɢɣ 
ɪɚɡɪɚɛɚɬɵɜɚɸɬɫɹ ɧɚ ɨɫɧɨɜɟ ɦɟɠɨɬɪɚɫɥɟɜɵɯ ɢ ɩɪɢɜɟɞɟɧɧɵɯ ɜ ɧɚɫɬɨɹɳɟɦ 
ɞɨɤɭɦɟɧɬɟ ɨɬɪɚɫɥɟɜɵɯ ɬɢɩɨɜɵɯ ɢɧɫɬɪɭɤɰɢɣ ɩɨ ɨɯɪɚɧɟ ɬɪɭɞɚ ɫ ɭɱɟɬɨɦ 
ɬɪɟɛɨɜɚɧɢɣ ɛɟɡɨɩɚɫɧɨɫɬɢ, ɢɡɥɨɠɟɧɧɵɯ ɜ ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɨɣ ɢ ɪɟɦɨɧɬɧɨɣ 
ɞɨɤɭɦɟɧɬɚɰɢɢ ɨɪɝɚɧɢɡɚɰɢɣ - ɢɡɝɨɬɨɜɢɬɟɥɟɣ ɨɛɨɪɭɞɨɜɚɧɢɹ, ɚ ɬɚɤɠɟ ɩɪɨɟɤɬɚɯ 
ɩɪɨɢɡɜɨɞɫɬɜɚ ɪɚɛɨɬ ɧɚ ɧɚɢɛɨɥɟɟ ɯɚɪɚɤɬɟɪɧɵɟ ɭɫɥɨɜɢɹ ɩɪɨɢɡɜɨɞɫɬɜɚ ɪɚɛɨɬ. [͵ʹ] 
Ɉɬɜɟɬɫɬɜɟɧɧɵɟ ɡɚ ɫɨɫɬɨɹɧɢɟ ɬɟɯɧɢɤɢ ɛɟɡɨɩɚɫɧɨɫɬɢ — ɦɚɫɬɟɪɚ ɢ 
ɩɪɨɪɚɛɵ ɜ ɩɪɟɞɟɥɚɯ ɩɨɪɭɱɟɧɧɵɯ ɢɦ ɭɱɚɫɬɤɨɜ ɪɚɛɨɬɵ. Ɋɭɤɨɜɨɞɫɬɜɨ ɨɯɪɚɧɨɣ 
ɬɪɭɞɚ, ɟɟ ɨɛɟɫɩɟɱɟɧɢɟ ɢ ɨɬɜɟɬɫɬɜɟɧɧɨɫɬɶ ɡɚ ɟɟ ɫɨɫɬɨɹɧɢɟ ɜɨɡɥɚɝɚɸɬ ɧɚ 
ɝɥɚɜɧɵɯ ɢɧɠɟɧɟɪɨɜ ɢ ɧɚɱɚɥɶɧɢɤɨɜ ɫɬɪɨɟɤ, ɚ ɬɚɤɠɟ ɧɚ ɫɩɟɰɢɚɥɶɧɨ 
ɧɚɡɧɚɱɟɧɧɵɯ ɪɚɛɨɬɧɢɤɨɜ ɫɥɭɠɛɵ ɬɟɯɧɢɤɢ ɛɟɡɨɩɚɫɧɨɫɬɢ. ɂɧɠɟɧɟɪɧɨ-
ɬɟɯɧɢɱɟɫɤɢɦ ɪɚɛɨɬɧɢɤɚɦ ɩɨɪɭɱɟɧɨ ɧɟ ɬɨɥɶɤɨ ɨɛɟɫɩɟɱɢɜɚɬɶ ɛɟɡɨɩɚɫɧɭɸ 
ɨɪɝɚɧɢɡɚɰɢɸ ɩɪɨɢɡɜɨɞɫɬɜɚ, ɨɛɭɱɟɧɢɟ ɢ ɫɧɚɛɠɟɧɢɟ ɪɚɛɨɱɢɯ ɫɩɟɰɨɞɟɠɞɨɣ ɢ 
ɫɪɟɞɫɬɜɚɦɢ ɢɧɞɢɜɢɞɭɚɥɶɧɨɣ ɡɚɳɢɬɵ, ɧɨ ɨɫɭɳɟɫɬɜɥɹɬɶ ɤɨɧɬɪɨɥɶ ɡɚ 
ɩɪɢɦɟɧɟɧɢɟɦ ɢ ɩɪɚɜɢɥɶɧɵɦ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɫɩɟɰɨɞɟɠɞɵ ɢ ɡɚɳɢɬɧɵɯ 
ɩɪɢɫɩɨɫɨɛɥɟɧɢɣ, ɡɚ ɫɨɛɥɸɞɟɧɢɟɦ ɩɪɚɜɢɥ ɬɟɯɧɢɤɢ ɛɟɡɨɩɚɫɧɨɫɬɢ.  
 ɂɡɦ. Ʌɢɫɬ №ɞɨɤɭɦ. ɉɨɞɩɢɫɶ Ⱦɚɬɚ 
Ʌɢɫɬ 
97 Ⱦɉ – 08.05.01. ɉɁ 
Ɉɛɳɟɫɬɜɟɧɧɵɣ ɤɨɧɬɪɨɥɶ ɡɚ ɨɯɪɚɧɨɣ ɬɪɭɞɚ ɧɚ ɫɬɪɨɣɤɚɯ ɨɫɭɳɟɫɬɜɥɹɸɬ 
ɩɪɨɮɟɫɫɢɨɧɚɥɶɧɵɟ ɫɨɸɡɵ ɱɟɪɟɡ ɤɨɦɢɫɫɢɢ ɩɪɨɮɫɨɸɡɧɵɯ ɨɪɝɚɧɢɡɚɰɢɣ ɢ 
ɨɛɳɟɫɬɜɟɧɧɵɯ ɢɧɫɩɟɤɬɨɪɨɜ. 
6.2 Ɍɪɟɛɨɜɚɧɢɹ ɛɟɡɨɩɚɫɧɨɫɬɢ ɤ ɨɛɭɫɬɪɨɣɫɬɜɭ ɢ ɫɨɞɟɪɠɚɧɢɸ 
ɫɬɪɨɢɬɟɥɶɧɨɣ ɩɥɨɳɚɞɤɢ, ɭɱɚɫɬɧɢɤɨɜ ɪɚɛɨɬ ɢ ɪɚɛɨɱɢɯ ɦɟɫɬ 
ɍɫɬɪɨɣɫɬɜɨ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɬɟɪɪɢɬɨɪɢɣ, ɢɯ 
ɬɟɯɧɢɱɟɫɤɚɹ ɷɤɫɩɥɭɚɬɚɰɢɹ ɞɨɥɠɧɵ ɫɨɨɬɜɟɬɫɬɜɨɜɚɬɶ ɬɪɟɛɨɜɚɧɢɹɦ 
ɫɬɪɨɢɬɟɥɶɧɵɯ ɧɨɪɦ ɢ ɩɪɚɜɢɥ, ɝɨɫɭɞɚɪɫɬɜɟɧɧɵɯ ɫɬɚɧɞɚɪɬɨɜ, ɫɚɧɢɬɚɪɧɵɯ, 
ɩɪɨɬɢɜɨɩɨɠɚɪɧɵɯ, ɷɤɨɥɨɝɢɱɟɫɤɢɯ ɢ ɞɪɭɝɢɯ ɞɟɣɫɬɜɭɸɳɢɯ ɧɨɪɦɚɬɢɜɧɵɯ 
ɞɨɤɭɦɟɧɬɨɜ. 
ɉɪɨɢɡɜɨɞɫɬɜɟɧɧɵɟ ɬɟɪɪɢɬɨɪɢɢ ɢ ɭɱɚɫɬɤɢ ɪɚɛɨɬ ɜ ɧɚɫɟɥɟɧɧɵɯ ɩɭɧɤɬɚɯ 
ɢɥɢ ɧɚ ɬɟɪɪɢɬɨɪɢɢ ɨɪɝɚɧɢɡɚɰɢɢ ɜɨ ɢɡɛɟɠɚɧɢɟ ɞɨɫɬɭɩɚ ɩɨɫɬɨɪɨɧɧɢɯ ɥɢɰ 
ɞɨɥɠɧɵ ɛɵɬɶ ɨɝɪɚɠɞɟɧɵ. Ʉɨɧɫɬɪɭɤɰɢɹ ɡɚɳɢɬɧɵɯ ɨɝɪɚɠɞɟɧɢɣ ɞɨɥɠɧɚ 
ɭɞɨɜɥɟɬɜɨɪɹɬɶ ɫɥɟɞɭɸɳɢɦ ɬɪɟɛɨɜɚɧɢɹɦ: ɜɵɫɨɬɚ ɨɝɪɚɠɞɟɧɢɹ 
ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɬɟɪɪɢɬɨɪɢɣ ɞɨɥɠɧɚ ɛɵɬɶ ɧɟ ɦɟɧɟɟ 1,6 ɦ, ɚ ɭɱɚɫɬɤɨɜ  ɪɚɛɨɬ 
– ɧɟ ɦɟɧɟɟ 1,2 ɦ; ɨɝɪɚɠɞɟɧɢɹ, ɩɪɢɦɵɤɚɸɳɢɟ ɤ ɦɟɫɬɚɦ ɦɚɫɫɨɜɨɝɨ ɩɪɨɯɨɞɚ 
ɥɸɞɟɣ, ɞɨɥɠɧɵ ɢɦɟɬɶ ɜɵɫɨɬɭ ɧɟ ɦɟɧɟɟ 2 ɦ ɢ ɨɛɨɪɭɞɨɜɚɧɵ ɫɩɥɨɲɧɵɦ 
ɡɚɳɢɬɧɵɦ ɤɨɡɵɪɶɤɨɦ. 
Ɇɟɫɬɚ ɩɪɨɯɨɞɚ ɥɸɞɟɣ ɜ ɩɪɟɞɟɥɚɯ ɨɩɚɫɧɵɯ ɡɨɧ ɞɨɥɠɧɵ ɢɦɟɬɶ ɡɚɳɢɬɧɵɟ 
ɨɝɪɚɠɞɟɧɢɹ. ȼɯɨɞɵ ɜ ɫɬɪɨɹɳɢɟɫɹ ɡɞɚɧɢɹ (ɫɨɨɪɭɠɟɧɢɹ) ɞɨɥɠɧɵ ɛɵɬɶ 
ɡɚɳɢɳɟɧɵ ɫɜɟɪɯɭ ɤɨɡɵɪɶɤɨɦ ɲɢɪɢɧɨɣ ɧɟ ɦɟɧɟɟ 2 ɦ ɨɬ ɫɬɟɧɵ ɡɞɚɧɢɹ. 
ɍ ɜɴɟɡɞɚ ɧɚ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɭɸ ɬɟɪɪɢɬɨɪɢɸ ɧɟɨɛɯɨɞɢɦɨ ɭɫɬɚɧɚɜɥɢɜɚɬɶ 
ɫɯɟɦɭ ɜɧɭɬɪɢɩɨɫɬɪɨɟɱɧɵɯ ɞɨɪɨɝ ɢ ɩɪɨɟɡɞɨɜ ɫ ɭɤɚɡɚɧɢɟɦ ɦɟɫɬ ɫɤɥɚɞɢɪɨɜɚɧɢɹ 
ɦɚɬɟɪɢɚɥɨɜ ɢ ɤɨɧɫɬɪɭɤɰɢɣ, ɦɟɫɬ ɪɚɡɜɨɪɨɬɚ ɬɪɚɧɫɩɨɪɬɧɵɯ ɫɪɟɞɫɬɜ, ɨɛɴɟɤɬɨɜ 
ɩɨɠɚɪɧɨɝɨ ɜɨɞɨɫɧɚɛɠɟɧɢɹ ɢ ɩɪ. 
ȼɧɭɬɪɟɧɧɢɟ ɚɜɬɨɦɨɛɢɥɶɧɵɟ ɞɨɪɨɝɢ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɬɟɪɪɢɬɨɪɢɣ 
ɞɨɥɠɧɵ ɫɨɨɬɜɟɬɫɬɜɨɜɚɬɶ ɫɬɪɨɢɬɟɥɶɧɵɦ ɧɨɪɦɚɦ ɢ ɩɪɚɜɢɥɚɦ ɢ ɨɛɨɪɭɞɨɜɚɧɵ 
ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɦɢ ɞɨɪɨɠɧɵɦɢ ɡɧɚɤɚɦɢ, ɪɟɝɥɚɦɟɧɬɢɪɭɸɳɢɦɢ ɩɨɪɹɞɨɤ 
ɞɜɢɠɟɧɢɹ ɬɪɚɧɫɩɨɪɬɧɵɯ ɫɪɟɞɫɬɜ ɢ ɫɬɪɨɢɬɟɥɶɧɵɯ ɦɚɲɢɧ. 
 ɂɡɦ. Ʌɢɫɬ №ɞɨɤɭɦ. ɉɨɞɩɢɫɶ Ⱦɚɬɚ 
Ʌɢɫɬ 
98 Ⱦɉ – 08.05.01. ɉɁ 
ɇɚ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɬɟɪɪɢɬɨɪɢɹɯ, ɭɱɚɫɬɤɚɯ ɪɚɛɨɬ ɢ ɪɚɛɨɱɢɯ ɦɟɫɬɚɯ 
ɪɚɛɨɬɧɢɤɢ ɞɨɥɠɧɵ ɛɵɬɶ ɨɛɟɫɩɟɱɟɧɵ ɩɢɬɶɟɜɨɣ ɜɨɞɨɣ, ɤɚɱɟɫɬɜɨ ɤɨɬɨɪɨɣ 
ɞɨɥɠɧɨ ɫɨɨɬɜɟɬɫɬɜɨɜɚɬɶ ɫɚɧɢɬɚɪɧɵɦ ɬɪɟɛɨɜɚɧɢɹɦ. 
ɋɬɪɨɢɬɟɥɶɧɵɟ ɩɥɨɳɚɞɤɢ, ɭɱɚɫɬɤɢ ɪɚɛɨɬ ɢ ɪɚɛɨɱɢɟ ɦɟɫɬɚ, ɩɪɨɟɡɞɵ ɢ 
ɩɨɞɯɨɞɵ ɤ ɧɢɦ ɜ ɬɟɦɧɨɟ ɜɪɟɦɹ ɫɭɬɨɤ ɞɨɥɠɧɵ ɛɵɬɶ ɨɫɜɟɳɟɧɵ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ 
ɫ ɬɪɟɛɨɜɚɧɢɹɦɢ ɝɨɫɭɞɚɪɫɬɜɟɧɧɵɯ ɫɬɚɧɞɚɪɬɨɜ.  
Ⱦɥɹ ɪɚɛɨɬɚɸɳɢɯ ɧɚ ɨɬɤɪɵɬɨɦ ɜɨɡɞɭɯɟ ɞɨɥɠɧɵ ɛɵɬɶ ɩɪɟɞɭɫɦɨɬɪɟɧɵ 
ɧɚɜɟɫɵ ɞɥɹ ɭɤɪɵɬɢɹ ɨɬ ɚɬɦɨɫɮɟɪɧɵɯ ɨɫɚɞɤɨɜ. 
ɉɪɢ ɬɟɦɩɟɪɚɬɭɪɟ ɜɨɡɞɭɯɚ ɧɚ ɪɚɛɨɱɢɯ ɦɟɫɬɚɯ ɧɢɠɟ 10 ɝɪɚɞ. ɋ 
ɪɚɛɨɬɚɸɳɢɟ ɧɚ ɨɬɤɪɵɬɨɦ ɜɨɡɞɭɯɟ ɢɥɢ ɜ ɧɟɨɬɚɩɥɢɜɚɟɦɵɯ ɩɨɦɟɳɟɧɢɹɯ 
ɞɨɥɠɧɵ ɛɵɬɶ ɨɛɟɫɩɟɱɟɧɵ ɩɨɦɟɳɟɧɢɹɦɢ ɞɥɹ ɨɛɨɝɪɟɜɚ. 
Ʉɨɥɨɞɰɵ, ɲɭɪɮɵ ɢ ɞɪɭɝɢɟ ɜɵɟɦɤɢ ɞɨɥɠɧɵ ɛɵɬɶ ɡɚɤɪɵɬɵ ɤɪɵɲɤɚɦɢ, 
ɳɢɬɚɦɢ ɢɥɢ ɨɝɪɚɠɞɟɧɵ. ȼ ɬɟɦɧɨɟ ɜɪɟɦɹ ɫɭɬɨɤ ɭɤɚɡɚɧɧɵɟ ɨɝɪɚɠɞɟɧɢɹ 
ɞɨɥɠɧɵ ɛɵɬɶ ɨɫɜɟɳɟɧɵ ɷɥɟɤɬɪɢɱɟɫɤɢɦɢ ɫɢɝɧɚɥɶɧɵɦɢ ɥɚɦɩɨɱɤɚɦɢ 
ɧɚɩɪɹɠɟɧɢɟɦ ɧɟ ɜɵɲɟ 42 ȼ. 
ɉɪɨɯɨɞɵ ɧɚ ɪɚɛɨɱɢɯ ɦɟɫɬɚɯ ɢ ɤ ɪɚɛɨɱɢɦ ɦɟɫɬɚɦ ɞɨɥɠɧɵ ɨɬɜɟɱɚɬɶ 
ɫɥɟɞɭɸɳɢɦ ɬɪɟɛɨɜɚɧɢɹɦ: 
ɲɢɪɢɧɚ ɨɞɢɧɨɱɧɵɯ ɩɪɨɯɨɞɨɜ ɤ ɪɚɛɨɱɢɦ ɦɟɫɬɚɦ ɢ ɧɚ ɪɚɛɨɱɢɯ ɦɟɫɬɚɯ ɞɨɥɠɧɚ 
ɛɵɬɶ ɧɟ ɦɟɧɟɟ 0,6 ɦ, ɚ ɜɵɫɨɬɚ ɬɚɤɢɯ ɩɪɨɯɨɞɨɜ ɜ ɫɜɟɬɭ - ɧɟ ɦɟɧɟɟ 1,8 ɦ; 
- ɥɟɫɬɧɢɰɵ ɢɥɢ ɫɤɨɛɵ, ɩɪɢɦɟɧɹɟɦɵɟ ɞɥɹ ɩɨɞɴɟɦɚ ɢɥɢ ɫɩɭɫɤɚ ɪɚɛɨɬɧɢɤɨɜ 
ɧɚ ɪɚɛɨɱɢɟ ɦɟɫɬɚ, ɪɚɫɩɨɥɨɠɟɧɧɵɟ ɧɚ ɜɵɫɨɬɟ ɛɨɥɟɟ 5 ɦ, ɞɨɥɠɧɵ ɛɵɬɶ 
ɨɛɨɪɭɞɨɜɚɧɵ ɭɫɬɪɨɣɫɬɜɚɦɢ ɞɥɹ ɡɚɤɪɟɩɥɟɧɢɹ ɮɚɥɚ ɩɪɟɞɨɯɪɚɧɢɬɟɥɶɧɨɝɨ 
ɩɨɹɫɚ (ɤɚɧɚɬɚɦɢ ɫ ɥɨɜɢɬɟɥɹɦɢ ɢ ɞɪ.). 
ɉɪɢ ɜɵɩɨɥɧɟɧɢɢ ɪɚɛɨɬ ɧɚ ɜɵɫɨɬɟ, ɜɧɢɡɭ, ɩɨɞ ɦɟɫɬɨɦ ɪɚɛɨɬ, 





 ɂɡɦ. Ʌɢɫɬ №ɞɨɤɭɦ. ɉɨɞɩɢɫɶ Ⱦɚɬɚ 
Ʌɢɫɬ 
99 Ⱦɉ – 08.05.01. ɉɁ 
6.3 Ɍɪɟɛɨɜɚɧɢɹ ɛɟɡɨɩɚɫɧɨɫɬɢ ɩɪɢ ɫɤɥɚɞɢɪɨɜɚɧɢɢ ɦɚɬɟɪɢɚɥɨɜ ɢ 
ɤɨɧɫɬɪɭɤɰɢɣ 
Ɇɚɬɟɪɢɚɥɵ (ɤɨɧɫɬɪɭɤɰɢɢ) ɫɥɟɞɭɟɬ ɪɚɡɦɟɳɚɬɶ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ 
ɬɪɟɛɨɜɚɧɢɹɦɢ ɧɚɫɬɨɹɳɢɯ ɧɨɪɦ ɢ ɩɪɚɜɢɥ ɢ ɦɟɠɨɬɪɚɫɥɟɜɵɯ ɩɪɚɜɢɥ ɩɨ ɨɯɪɚɧɟ 
ɬɪɭɞɚ ɧɚ ɜɵɪɨɜɧɟɧɧɵɯ ɩɥɨɳɚɞɤɚɯ, ɩɪɢɧɢɦɚɹ ɦɟɪɵ ɩɪɨɬɢɜ 
ɫɚɦɨɩɪɨɢɡɜɨɥɶɧɨɝɨ ɫɦɟɳɟɧɢɹ, ɩɪɨɫɚɞɤɢ, ɨɫɵɩɚɧɢɹ ɢ ɪɚɫɤɚɬɵɜɚɧɢɹ 
ɫɤɥɚɞɢɪɭɟɦɵɯ ɦɚɬɟɪɢɚɥɨɜ. 
ɋɤɥɚɞɫɤɢɟ ɩɥɨɳɚɞɤɢ ɞɨɥɠɧɵ ɛɵɬɶ ɡɚɳɢɳɟɧɵ ɨɬ ɩɨɜɟɪɯɧɨɫɬɧɵɯ ɜɨɞ. 
Ɂɚɩɪɟɳɚɟɬɫɹ ɨɫɭɳɟɫɬɜɥɹɬɶ ɫɤɥɚɞɢɪɨɜɚɧɢɟ ɦɚɬɟɪɢɚɥɨɜ, ɢɡɞɟɥɢɣ ɧɚ ɧɚɫɵɩɧɵɯ 
ɧɟɭɩɥɨɬɧɟɧɧɵɯ ɝɪɭɧɬɚɯ. 
Ɇɚɬɟɪɢɚɥɵ, ɢɡɞɟɥɢɹ, ɤɨɧɫɬɪɭɤɰɢɢ ɢ ɨɛɨɪɭɞɨɜɚɧɢɟ ɩɪɢ ɫɤɥɚɞɢɪɨɜɚɧɢɢ 
ɧɚ ɫɬɪɨɢɬɟɥɶɧɨɣ ɩɥɨɳɚɞɤɟ ɢ ɪɚɛɨɱɢɯ ɦɟɫɬɚɯ ɞɨɥɠɧɵ ɭɤɥɚɞɵɜɚɬɶɫɹ 
ɫɥɟɞɭɸɳɢɦ ɨɛɪɚɡɨɦ: 
 ɝɚɡɨɛɟɬɨɧɧɵɟ ɛɥɨɤɢ ɜ ɩɚɤɟɬɚɯ ɧɚ ɩɨɞɞɨɧɚɯ - ɧɟ ɛɨɥɟɟ ɱɟɦ ɜ ɞɜɚ ɹɪɭɫɚ, 
ɜ ɤɨɧɬɟɣɧɟɪɚɯ - ɜ ɨɞɢɧ ɹɪɭɫ, ɛɟɡ ɤɨɧɬɟɣɧɟɪɨɜ - ɜɵɫɨɬɨɣ ɧɟ ɛɨɥɟɟ 1,7 ɦ; 
 ɩɢɥɨɦɚɬɟɪɢɚɥɵ - ɜ ɲɬɚɛɟɥɶ, ɜɵɫɨɬɚ ɤɨɬɨɪɨɝɨ ɩɪɢ ɪɹɞɨɜɨɣ ɭɤɥɚɞɤɟ 
ɫɨɫɬɚɜɥɹɟɬ ɧɟ ɛɨɥɟɟ ɩɨɥɨɜɢɧɵ ɲɢɪɢɧɵ ɲɬɚɛɟɥɹ, ɚ ɩɪɢ ɭɤɥɚɞɤɟ ɜ ɤɥɟɬɤɢ 
- ɧɟ ɛɨɥɟɟ ɲɢɪɢɧɵ ɲɬɚɛɟɥɹ; 
 ɦɟɥɤɨɫɨɪɬɧɵɣ ɦɟɬɚɥɥ - ɜ ɫɬɟɥɥɚɠ ɜɵɫɨɬɨɣ ɧɟ ɛɨɥɟɟ 1,5 ɦ; 
 ɫɚɧɢɬɚɪɧɨ - ɬɟɯɧɢɱɟɫɤɢɟ ɢ ɜɟɧɬɢɥɹɰɢɨɧɧɵɟ ɛɥɨɤɢ - ɜ ɲɬɚɛɟɥɶ ɜɵɫɨɬɨɣ 
ɧɟ ɛɨɥɟɟ 2 ɦ ɧɚ ɩɨɞɤɥɚɞɤɚɯ ɢ ɫ ɩɪɨɤɥɚɞɤɚɦɢ; 
 ɱɟɪɧɵɟ ɩɪɨɤɚɬɧɵɟ ɦɟɬɚɥɥɵ (ɥɢɫɬɨɜɚɹ ɫɬɚɥɶ, ɲɜɟɥɥɟɪɵ, ɞɜɭɬɚɜɪɨɜɵɟ 
ɛɚɥɤɢ, ɫɨɪɬɨɜɚɹ ɫɬɚɥɶ) - ɜ ɲɬɚɛɟɥɶ ɜɵɫɨɬɨɣ ɞɨ 1,5 ɦ ɧɚ ɩɨɞɤɥɚɞɤɚɯ ɢ ɫ 
ɩɪɨɤɥɚɞɤɚɦɢ; 
Ɇɟɠɞɭ ɲɬɚɛɟɥɹɦɢ (ɫɬɟɥɥɚɠɚɦɢ) ɧɚ ɫɤɥɚɞɚɯ ɞɨɥɠɧɵ ɛɵɬɶ 
ɩɪɟɞɭɫɦɨɬɪɟɧɵ ɩɪɨɯɨɞɵ ɲɢɪɢɧɨɣ ɧɟ ɦɟɧɟɟ 1 ɦ ɢ ɩɪɨɟɡɞɵ, ɲɢɪɢɧɚ ɤɨɬɨɪɵɯ 
ɡɚɜɢɫɢɬ ɨɬ ɝɚɛɚɪɢɬɨɜ ɬɪɚɧɫɩɨɪɬɧɵɯ ɫɪɟɞɫɬɜ ɢ ɩɨɝɪɭɡɨɱɧɨ - ɪɚɡɝɪɭɡɨɱɧɵɯ 
ɦɟɯɚɧɢɡɦɨɜ, ɨɛɫɥɭɠɢɜɚɸɳɢɯ ɫɤɥɚɞ.[͵͵] 
 ɂɡɦ. Ʌɢɫɬ №ɞɨɤɭɦ. ɉɨɞɩɢɫɶ Ⱦɚɬɚ 
Ʌɢɫɬ 
100 Ⱦɉ – 08.05.01. ɉɁ 
6.4 Ȼɟɡɨɩɚɫɧɨɫɬɶ ɬɪɚɧɫɩɨɪɬɧɵɯ ɢ ɩɨɝɪɭɡɨɱɧɨ-ɪɚɡɝɪɭɡɨɱɧɵɯ ɪɚɛɨɬ 
ɉɪɚɜɢɥɚ ɢ ɧɨɪɦɵ ɪɚɡɪɚɛɨɬɚɧɵ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɋɇɢɉ 12-04-2002 
Ȼɟɡɨɩɚɫɧɨɫɬɶ ɬɪɭɞɚ ɜ ɫɬɪɨɢɬɟɥɶɫɬɜɟ. ɑɚɫɬɶ 2. [33] . 
ɉɪɢ ɜɵɩɨɥɧɟɧɢɢ ɬɪɚɧɫɩɨɪɬɧɵɯ ɢ ɩɨɝɪɭɡɨɱɧɨ-ɪɚɡɝɪɭɡɨɱɧɵɯ ɪɚɛɨɬ ɜ 
ɫɬɪɨɢɬɟɥɶɫɬɜɟ, ɩɪɨɦɵɲɥɟɧɧɨɫɬɢ ɫɬɪɨɢɬɟɥɶɧɵɯ ɦɚɬɟɪɢɚɥɨɜ ɢ 
ɫɬɪɨɣɢɧɞɭɫɬɪɢɢ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɜɢɞɚ ɬɪɚɧɫɩɨɪɬɧɵɯ ɫɪɟɞɫɬɜ ɧɚɪɹɞɭ ɫ 
ɬɪɟɛɨɜɚɧɢɹɦɢ ɧɚɫɬɨɹɳɢɯ ɩɪɚɜɢɥ ɢ ɧɨɪɦ ɞɨɥɠɧɵ ɫɨɛɥɸɞɚɬɶɫɹ ɩɪɚɜɢɥɚ ɩɨ 
ɨɯɪɚɧɟ ɬɪɭɞɚ ɧɚ ɚɜɬɨɦɨɛɢɥɶɧɨɦ ɬɪɚɧɫɩɨɪɬɟ, ɦɟɠɨɬɪɚɫɥɟɜɵɟ ɩɪɚɜɢɥɚ ɩɨ 
ɨɯɪɚɧɟ ɬɪɭɞɚ ɢ ɝɨɫɭɞɚɪɫɬɜɟɧɧɵɟ ɫɬɚɧɞɚɪɬɵ. 
Ɍɪɚɧɫɩɨɪɬɧɵɟ ɫɪɟɞɫɬɜɚ ɢ ɨɛɨɪɭɞɨɜɚɧɢɟ, ɩɪɢɦɟɧɹɟɦɨɟ ɞɥɹ ɩɨɝɪɭɡɨɱɧɨ-
ɪɚɡɝɪɭɡɨɱɧɵɯ ɪɚɛɨɬ, ɞɨɥɠɧɨ ɫɨɨɬɜɟɬɫɬɜɨɜɚɬɶ ɯɚɪɚɤɬɟɪɭ ɩɟɪɟɪɚɛɚɬɵɜɚɟɦɨɝɨ 
ɝɪɭɡɚ. 
ɉɥɨɳɚɞɤɢ ɞɥɹ ɩɨɝɪɭɡɨɱɧɵɯ ɢ ɪɚɡɝɪɭɡɨɱɧɵɯ ɪɚɛɨɬ ɞɨɥɠɧɵ ɛɵɬɶ 
ɫɩɥɚɧɢɪɨɜɚɧɵ ɢ ɢɦɟɬɶ ɭɤɥɨɧ ɧɟ ɛɨɥɟɟ 5°, ɚ ɢɯ ɪɚɡɦɟɪɵ ɢ ɩɨɤɪɵɬɢɟ - 
ɫɨɨɬɜɟɬɫɬɜɨɜɚɬɶ ɩɪɨɟɤɬɭ ɩɪɨɢɡɜɨɞɫɬɜɚ ɪɚɛɨɬ. 
Ⱦɜɢɠɟɧɢɟ ɚɜɬɨɦɨɛɢɥɟɣ ɧɚ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɣ ɬɟɪɪɢɬɨɪɢɢ, ɩɨɝɪɭɡɨɱɧɨ-
ɪɚɡɝɪɭɡɨɱɧɵɯ ɩɥɨɳɚɞɤɚɯ ɢ ɩɨɞɴɟɡɞɧɵɯ ɩɭɬɹɯ ɤ ɧɢɦ ɞɨɥɠɧɨ ɪɟɝɭɥɢɪɨɜɚɬɶɫɹ 
ɨɛɳɟɩɪɢɧɹɬɵɦɢ ɞɨɪɨɠɧɵɦɢ ɡɧɚɤɚɦɢ ɢ ɭɤɚɡɚɬɟɥɹɦɢ. 
ɉɪɢ ɪɚɡɦɟɳɟɧɢɢ ɚɜɬɨɦɨɛɢɥɟɣ ɧɚ ɩɨɝɪɭɡɨɱɧɨ-ɪɚɡɝɪɭɡɨɱɧɵɯ ɩɥɨɳɚɞɤɚɯ 
ɪɚɫɫɬɨɹɧɢɟ ɦɟɠɞɭ ɚɜɬɨɦɨɛɢɥɹɦɢ, ɫɬɨɹɳɢɦɢ ɞɪɭɝ ɡɚ ɞɪɭɝɨɦ (ɜ ɝɥɭɛɢɧɭ), 
ɞɨɥɠɧɨ ɛɵɬɶ ɧɟ ɦɟɧɟɟ 1 ɦ, ɚ ɦɟɠɞɭ ɚɜɬɨɦɨɛɢɥɹɦɢ, ɫɬɨɹɳɢɦɢ ɪɹɞɨɦ (ɩɨ 
ɮɪɨɧɬɭ), - ɧɟ ɦɟɧɟɟ 1,5 ɦ. 
ȿɫɥɢ ɚɜɬɨɦɨɛɢɥɢ ɭɫɬɚɧɚɜɥɢɜɚɸɬ ɞɥɹ ɩɨɝɪɭɡɤɢ ɢɥɢ ɪɚɡɝɪɭɡɤɢ ɜɛɥɢɡɢ 
ɡɞɚɧɢɹ, ɬɨ ɦɟɠɞɭ ɡɞɚɧɢɟɦ ɢ ɡɚɞɧɢɦ ɛɨɪɬɨɦ ɚɜɬɨɦɨɛɢɥɹ (ɢɥɢ ɡɚɞɧɟɣ ɬɨɱɤɨɣ 
ɫɜɟɲɢɜɚɟɦɨɝɨ ɝɪɭɡɚ) ɞɨɥɠɟɧ ɫɨɛɥɸɞɚɬɶɫɹ ɢɧɬɟɪɜɚɥ ɧɟ ɦɟɧɟɟ 0,5 ɦ. 
Ɋɚɫɫɬɨɹɧɢɟ ɦɟɠɞɭ ɚɜɬɨɦɨɛɢɥɟɦ ɢ ɲɬɚɛɟɥɟɦ ɝɪɭɡɚ ɞɨɥɠɧɨ ɛɵɬɶ ɧɟ 
ɦɟɧɟɟ 1 ɦ.[͵͵] 
 
 ɂɡɦ. Ʌɢɫɬ №ɞɨɤɭɦ. ɉɨɞɩɢɫɶ Ⱦɚɬɚ 
Ʌɢɫɬ 
101 Ⱦɉ – 08.05.01. ɉɁ 
6.5 Ȼɟɡɨɩɚɫɧɨɫɬɶ ɬɪɭɞɚ ɩɪɢ ɡɟɦɥɹɧɵɯ ɪɚɛɨɬɚɯ 
ɉɪɚɜɢɥɚ ɢ ɧɨɪɦɵ ɪɚɡɪɚɛɨɬɚɧɵ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɋɇɢɉ 12-04-2002 
Ȼɟɡɨɩɚɫɧɨɫɬɶ ɬɪɭɞɚ ɜ ɫɬɪɨɢɬɟɥɶɫɬɜɟ. ɑɚɫɬɶ 2. [33] . 
Ɂɟɦɥɹɧɵɟ ɪɚɛɨɬɵ (ɪɚɡɪɚɛɨɬɤɚ ɬɪɚɧɲɟɣ, ɤɨɬɥɨɜɚɧɨɜ, ɩɨɞɝɨɬɨɜɤɚ ɹɦ ɞɥɹ 
ɨɩɨɪ) ɫɥɟɞɭɟɬ ɜɵɩɨɥɧɹɬɶ ɬɨɥɶɤɨ ɩɨ ɭɬɜɟɪɠɞɟɧɧɵɦ ɱɟɪɬɟɠɚɦ, ɜ ɤɨɬɨɪɵɯ 
ɞɨɥɠɧɵ ɛɵɬɶ ɭɤɚɡɚɧɵ ɜɫɟ ɩɨɞɡɟɦɧɵɟ ɫɨɨɪɭɠɟɧɢɹ, ɪɚɫɩɨɥɨɠɟɧɧɵɟ ɜɞɨɥɶ 
ɬɪɚɫɫɵ ɥɢɧɢɢ ɫɜɹɡɢ ɢɥɢ ɩɟɪɟɫɟɤɚɸɳɢɟ ɟɟ ɜ ɩɪɟɞɟɥɚɯ ɪɚɛɨɱɟɣ ɡɨɧɵ. ɉɪɢ 
ɩɪɢɛɥɢɠɟɧɢɢ ɤ ɥɢɧɢɹɦ ɩɨɞɡɟɦɧɵɯ ɤɨɦɦɭɧɢɤɚɰɢɣ ɡɟɦɥɹɧɵɟ ɪɚɛɨɬɵ ɞɨɥɠɧɵ 
ɜɵɩɨɥɧɹɬɶɫɹ ɩɨɞ ɧɚɛɥɸɞɟɧɢɟɦ ɩɪɨɢɡɜɨɞɢɬɟɥɹ ɪɚɛɨɬ ɢɥɢ ɦɚɫɬɟɪɚ, ɚ ɜ 
ɨɯɪɚɧɧɨɣ ɡɨɧɟ ɞɟɣɫɬɜɭɸɳɢɯ ɩɨɞɡɟɦɧɵɯ ɤɨɦɦɭɧɢɤɚɰɢɣ - ɩɨɞ ɧɚɛɥɸɞɟɧɢɟɦ 
ɩɪɟɞɫɬɚɜɢɬɟɥɟɣ ɨɪɝɚɧɢɡɚɰɢɣ, ɷɤɫɩɥɭɚɬɢɪɭɸɳɢɯ ɷɬɢ ɫɨɨɪɭɠɟɧɢɹ. 
ȼɫɟ ɨɪɝɚɧɢɡɚɰɢɢ, ɢɦɟɸɳɢɟ ɜ ɪɚɣɨɧɟ ɩɪɨɤɥɚɞɵɜɚɟɦɨɣ ɥɢɧɢɢ ɫɜɹɡɢ 
ɩɨɞɡɟɦɧɵɟ ɫɨɨɪɭɠɟɧɢɹ, ɞɨɥɠɧɵ ɛɵɬɶ ɧɟ ɩɨɡɞɧɟɟ ɱɟɦ ɡɚ 5 ɫɭɬɨɤ ɞɨ ɧɚɱɚɥɚ 
ɡɟɦɥɹɧɵɯ ɪɚɛɨɬ ɩɢɫɶɦɟɧɧɨ ɭɜɟɞɨɦɥɟɧɵ ɨ ɩɪɟɞɫɬɨɹɳɢɯ ɪɚɛɨɬɚɯ ɢ ɡɚ ɫɭɬɤɢ 
ɜɵɡɜɚɧɵ ɢɯ ɩɪɟɞɫɬɚɜɢɬɟɥɢ ɤ ɦɟɫɬɭ ɪɚɛɨɬ ɞɥɹ ɭɬɨɱɧɟɧɢɹ ɦɟɫɬɨɩɨɥɨɠɟɧɢɹ 
ɩɪɢɧɚɞɥɟɠɚɳɢɯ ɢɦ ɫɨɨɪɭɠɟɧɢɣ ɢ ɫɨɝɥɚɫɨɜɚɧɢɹ ɦɟɪ, ɢɫɤɥɸɱɚɸɳɢɯ 
ɩɨɜɪɟɠɞɟɧɢɹ ɫɨɨɪɭɠɟɧɢɣ. 
Ɂɟɦɥɹɧɵɟ ɪɚɛɨɬɵ ɜɛɥɢɡɢ ɫɭɳɟɫɬɜɭɸɳɢɯ ɩɨɞɡɟɦɧɵɯ ɤɨɦɦɭɧɢɤɚɰɢɣ 
ɞɨɥɠɧɵ ɜɵɩɨɥɧɹɬɶɫɹ ɫ ɩɪɟɞɜɚɪɢɬɟɥɶɧɵɦ ɲɭɪɮɨɜɚɧɢɟɦ. 
ȼ ɨɯɪɚɧɧɵɯ ɡɨɧɚɯ ɞɟɣɫɬɜɭɸɳɢɯ ɩɨɞɡɟɦɧɵɯ ɤɨɦɦɭɧɢɤɚɰɢɣ ɪɚɡɪɚɛɨɬɤɚ 
ɝɪɭɧɬɚ ɦɟɯɚɧɢɡɢɪɨɜɚɧɧɵɦ ɫɩɨɫɨɛɨɦ, ɚ ɬɚɤɠɟ ɫ ɩɪɢɦɟɧɟɧɢɟɦ ɭɞɚɪɧɵɯ 
ɢɧɫɬɪɭɦɟɧɬɨɜ ɡɚɩɪɟɳɟɧɚ (ɡɚ ɢɫɤɥɸɱɟɧɢɟɦ ɜɫɤɪɵɬɢɹ ɞɨɪɨɠɧɨɝɨ ɩɨɤɪɵɬɢɹ). 
Ɋɚɛɨɬɚ ɜɵɩɨɥɧɹɟɬɫɹ ɛɪɢɝɚɞɨɣ ɜ ɫɨɫɬɚɜɟ ɧɟ ɦɟɧɟɟ ɞɜɭɯ ɱɟɥɨɜɟɤ. Ɋɚɛɨɬɧɢɤɢ 





 ɂɡɦ. Ʌɢɫɬ №ɞɨɤɭɦ. ɉɨɞɩɢɫɶ Ⱦɚɬɚ 
Ʌɢɫɬ 
102 Ⱦɉ – 08.05.01. ɉɁ 
6.6 Ɍɟɯɧɢɤɚ ɛɟɡɨɩɚɫɧɨɫɬɢ ɩɪɢ ɦɨɧɬɚɠɟ ɦɨɧɨɥɢɬɧɵɯ ɤɨɧɫɬɪɭɤɰɢɣ 
ɉɪɚɜɢɥɚ ɢ ɧɨɪɦɵ ɪɚɡɪɚɛɨɬɚɧɵ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɋɇɢɉ 12-04-2002 
Ȼɟɡɨɩɚɫɧɨɫɬɶ ɬɪɭɞɚ ɜ ɫɬɪɨɢɬɟɥɶɫɬɜɟ. ɑɚɫɬɶ 2. [33] . 
ɉɪɢ ɜɵɩɨɥɧɟɧɢɢ ɦɨɧɨɥɢɬɧɵɯ ɪɚɛɨɬ ɫ ɩɪɢɦɟɧɟɧɢɟɦ ɫɴɟɦɧɨɣ ɨɩɚɥɭɛɤɢ 
ɨɱɟɧɶ ɜɚɠɧɨ ɭɞɟɥɹɬɶ ɜɧɢɦɚɧɢɟ ɬɟɯɧɢɤɟ ɛɟɡɨɩɚɫɧɨɫɬɢ. 
ɉɪɢ ɭɫɬɪɨɣɫɬɜɟ ɨɩɚɥɭɛɤɢ, ɦɨɧɬɚɠɟ ɚɪɦɚɬɭɪɧɨɝɨ ɤɚɪɤɚɫɚ, ɡɚɥɢɜɤɟ 
ɫɬɪɨɢɬɟɥɶɧɨɣ ɫɦɟɫɢ ɢ ɩɪɨɱɢɯ ɪɚɛɨɬɚɯ, ɯɚɪɚɤɬɟɪɧɵɯ ɞɥɹ ɦɨɧɨɥɢɬɧɨɝɨ 
ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɫ ɩɪɢɦɟɧɟɧɢɟɦ ɫɴɟɦɧɨɣ ɨɩɚɥɭɛɤɢ, ɧɟɨɛɯɨɞɢɦɨ ɫɥɟɞɢɬɶ, ɱɬɨɛɵ 
ɫɨɫɬɨɹɧɢɟ ɫɨɨɪɭɠɟɧɢɣ ɛɵɥɢ ɭɫɬɨɣɱɢɜɵɦɢ. 
Ɉɩɚɥɭɛɨɱɧɵɟ ɢ ɦɨɧɨɥɢɬɧɵɟ ɪɚɛɨɬɵ ɞɨɥɠɧɵ ɩɪɨɜɨɞɢɬɶɫɹ ɩɟɪɫɨɧɚɥɨɦ, 
ɢɦɟɸɳɢɦ ɫɨɨɬɜɟɬɫɬɜɭɸɳɭɸ ɤɜɚɥɢɮɢɤɚɰɢɸ ɢ ɩɪɨɲɟɞɲɢɦ ɢɧɫɬɪɭɤɬɚɠ ɩɨ 
ɌȻ, ɩɨɞ ɪɭɤɨɜɨɞɫɬɜɨɦ ɢ ɧɚɛɥɸɞɟɧɢɟɦ ɢɧɠɟɧɟɪɧɨ-ɬɟɯɧɢɱɟɫɤɨɝɨ ɪɚɛɨɬɧɢɤɚ 
(ɦɚɫɬɟɪɚ ɢɥɢ ɩɪɨɪɚɛɚ). 
Ɂɚɩɪɟɳɚɟɬɫɹ ɪɚɡɦɟɳɟɧɢɟ ɧɚ ɨɩɚɥɭɛɤɟ ɞɥɹ ɦɨɧɨɥɢɬɧɨɝɨ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɢ 
ɩɨɞɦɨɫɬɹɯ ɦɚɬɟɪɢɚɥɨɜ, ɢɧɫɬɪɭɦɟɧɬɚ ɢ ɨɛɨɪɭɞɨɜɚɧɢɹ, ɤɨɬɨɪɵɟ ɧɟ 
ɩɪɟɞɭɫɦɨɬɪɟɧɵ ɩɪɨɟɤɬɨɦ ɢ ɬɟɯɧɨɥɨɝɢɟɣ ɜɵɩɨɥɧɟɧɢɹ ɪɚɛɨɬ. ɉɪɟɛɵɜɚɧɢɟ ɧɚ 
ɨɩɚɥɭɛɨɱɧɨɦ ɧɚɫɬɢɥɟ ɥɸɞɟɣ, ɧɟ ɩɪɢɧɢɦɚɸɳɢɯ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨɝɨ ɭɱɚɫɬɢɹ ɜ 
ɦɨɧɨɥɢɬɧɵɯ ɢ ɨɩɚɥɭɛɨɱɧɵɯ ɪɚɛɨɬɚɯ, ɬɚɤɠɟ ɡɚɩɪɟɳɟɧɨ. 
Ɉɛɨɪɭɞɨɜɚɧɢɟ ɞɥɹ ɩɟɪɟɦɟɳɟɧɢɹ ɢ ɧɚɯɨɠɞɟɧɢɹ ɪɚɛɨɱɟɝɨ ɩɟɪɫɨɧɚɥɚ 
(ɩɨɞɦɨɫɬɢ, ɥɟɫɬɧɢɰɵ, ɬɪɚɩɵ ɢ ɩɪ.) ɞɨɥɠɧɵ ɧɚɞɟɠɧɨ ɤɪɟɩɢɬɶɫɹ ɤ ɷɥɟɦɟɧɬɚɦ 
ɫɴɟɦɧɨɣ ɨɩɚɥɭɛɤɢ. 
ȿɫɥɢ ɫɬɪɨɢɬɟɥɶɧɚɹ ɨɩɚɥɭɛɤɚ ɦɨɧɬɢɪɭɟɬɫɹ ɜ ɧɟɫɤɨɥɶɤɨ ɹɪɭɫɨɜ ɩɨ 
ɜɟɪɬɢɤɚɥɢ, ɬɨ ɤɚɠɞɵɣ ɩɨɫɥɟɞɭɸɳɢɣ ɹɪɭɫ ɦɨɠɟɬ ɛɵɬɶ ɭɫɬɚɧɨɜɥɟɧ ɬɨɥɶɤɨ 
ɩɨɫɥɟ ɩɪɨɜɟɪɤɢ ɩɪɚɜɢɥɶɧɨɫɬɢ ɢ ɧɚɞɟɠɧɨɫɬɢ ɭɫɬɚɧɨɜɤɢ ɩɪɟɞɵɞɭɳɟɝɨ. 
ɉɪɢ ɦɨɧɬɚɠɟ ɫɬɪɨɢɬɟɥɶɧɨɣ ɨɩɚɥɭɛɤɢ ɜɫɟ ɷɥɟɦɟɧɬɵ, ɤɨɬɨɪɵɟ ɦɨɝɭɬ 
ɪɟɝɭɥɢɪɨɜɚɬɶɫɹ (ɬɟɥɟɫɤɨɩɢɱɟɫɤɢɟ ɫɬɨɣɤɢ, ɪɟɡɶɛɨɜɵɟ ɲɤɜɨɪɧɢ, 
ɷɤɫɰɟɧɬɪɢɤɨɜɵɟ ɡɚɦɤɢ ɢ ɬ.ɞ.) ɞɨɥɠɧɵ ɛɵɬɶ ɡɚɬɹɧɭɬɵ ɢɥɢ ɧɚɞɟɠɧɨ 
ɡɚɮɢɤɫɢɪɨɜɚɧɵ. 
 ɂɡɦ. Ʌɢɫɬ №ɞɨɤɭɦ. ɉɨɞɩɢɫɶ Ⱦɚɬɚ 
Ʌɢɫɬ 
103 Ⱦɉ – 08.05.01. ɉɁ 
ɉɪɨɜɟɪɤɚ ɤɚɱɟɫɬɜɚ ɭɫɬɚɧɨɜɤɢ ɢ ɤɪɟɩɥɟɧɢɹ ɫɴɟɦɧɨɣ ɨɩɚɥɭɛɤɢ ɢ ɩɨɞɦɨɫɬɟɣ 
ɩɪɨɢɡɜɨɞɢɬɫɹ ɟɠɟɫɭɬɨɱɧɨ. ȼɫɟ ɨɛɧɚɪɭɠɟɧɧɵɟ ɧɟɫɨɨɬɜɟɬɫɬɜɢɹ ɞɨɥɠɧɵ 
ɭɫɬɪɚɧɹɬɶɫɹ ɧɟɡɚɦɟɞɥɢɬɟɥɶɧɨ.[ͳͷ] 
6.7 Ɍɟɯɧɢɤɚ ɛɟɡɨɩɚɫɧɨɫɬɢ ɩɪɢ ɦɨɧɬɚɠɟ ɦɟɬɚɥɥɢɱɟɫɤɢɯ 
ɤɨɧɫɬɪɭɤɰɢɣ 
ɉɪɚɜɢɥɚ ɢ ɧɨɪɦɵ ɪɚɡɪɚɛɨɬɚɧɵ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɋɇɢɉ 12-04-2002 
Ȼɟɡɨɩɚɫɧɨɫɬɶ ɬɪɭɞɚ ɜ ɫɬɪɨɢɬɟɥɶɫɬɜɟ. ɑɚɫɬɶ 2. [33] . 
Ⱥɧɚɥɢɡ ɬɪɚɜɦɚɬɢɡɦɚ ɩɨɤɚɡɵɜɚɟɬ, ɧɚɢɛɨɥɶɲɟɟ ɤɨɥɢɱɟɫɬɜɨ ɧɟɫɱɚɫɬɧɵɯ 
ɫɥɭɱɚɟɜ ɩɪɨɢɫɯɨɞɢɬ ɩɪɢ ɜɟɪɯɨɥɚɡɧɵɯ ɪɚɛɨɬɚɯ ɧɚ ɦɨɧɬɚɠɟ ɫɬɚɥɶɧɵɯ ɤɚɪɤɚɫɨɜ. 
ȼɨ ɦɧɨɝɢɯ ɫɥɭɱɚɹɯ (ɩɪɢ ɨɬɫɭɬɫɬɜɢɢ ɩɨɞɦɨɫɬɟɣ ɧɚ ɦɨɧɬɢɪɭɟɦɨɣ 
ɤɨɧɫɬɪɭɤɰɢɢ) ɜɟɪɯɨɥɚɡɭ ɩɪɢɯɨɞɢɬɫɹ ɩɟɪɟɯɨɞɢɬɶ ɩɨ ɛɚɥɤɚɦ, ɩɪɨɝɨɧɚɦ, 
ɮɟɪɦɚɦ ɢ ɬ. ɞ. 
Ɇɨɧɬɚɠ ɫɬɚɥɶɧɵɯ ɤɨɧɫɬɪɭɤɰɢɣ ɩɪɨɢɡɜɨɞɢɬɫɹ ɜ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ, 
ɨɛɟɫɩɟɱɢɜɚɸɳɟɣ ɩɪɨɱɧɨɫɬɶ ɢ ɭɫɬɨɣɱɢɜɨɫɬɶ ɤɨɧɫɬɪɭɤɰɢɣ ɧɚ ɜɫɟɯ ɫɬɚɞɢɹɯ 
ɦɨɧɬɚɠɚ. 
Ɋɚɛɨɬɚɸɳɢɟ ɧɚ ɜɵɫɨɬɟ ɧɟɡɚɜɢɫɢɦɨ ɨɬ ɧɚɥɢɱɢɹ ɩɨɞɦɨɫɬɟɣ ɞɨɥɠɧɵ 
ɩɨɥɶɡɨɜɚɬɶɫɹ ɩɪɟɞɨɯɪɚɧɢɬɟɥɶɧɵɦ ɩɨɹɫɨɦ ɢ ɩɪɢɤɪɟɩɥɹɬɶɫɹ ɢɦ ɤ ɧɚɞɟɠɧɵɦ 
ɤɨɧɫɬɪɭɤɰɢɹɦ. ɂɧɫɬɪɭɦɟɧɬ ɢ ɦɟɬɢɡɵ ɧɟɨɛɯɨɞɢɦɨ ɯɪɚɧɢɬɶ ɜ ɫɩɟɰɢɚɥɶɧɨɦ 
ɹɳɢɤɟ, ɚ ɜɨ ɜɪɟɦɹ ɩɟɪɟɯɨɞɨɜ ɩɨ ɮɪɨɧɬɭ ɪɚɛɨɬ — ɜ ɪɚɛɨɱɟɣ ɫɭɦɤɟ 
ɦɨɧɬɚɠɧɢɤɚ. 
ȼ ɦɟɫɬɚɯ ɭɫɬɚɧɨɜɤɢ ɢ ɡɚɤɪɟɩɥɟɧɢɹ ɩɨɞɤɪɚɧɨɜɵɯ ɛɚɥɨɤ, 
ɩɨɞɫɬɪɨɩɢɥɶɧɵɯ ɢ ɫɬɪɨɩɢɥɶɧɵɯ ɮɟɪɦ, ɫɜɹɡɟɣ ɧɚ ɤɨɧɫɬɪɭɤɰɢɢ ɡɚɪɚɧɟɟ 
ɧɚɜɟɲɢɜɚɸɬ ɩɨɞɦɨɫɬɢ ɢɥɢ ɷɥɟɦɟɧɬɵ ɞɥɹ ɤɪɟɩɥɟɧɢɹ ɩɨɞɦɨɫɬɟɣ ɢ ɥɟɫɬɧɢɰ. 
Ⱦɥɹ ɪɚɛɨɬɵ ɦɨɧɬɚɠɧɢɤɨɜ ɧɚ ɭɡɥɚɯ ɤɚɪɤɚɫɚ ɩɪɢɦɟɧɹɸɬ ɩɨɞɜɟɫɧɵɟ 
ɦɨɧɬɚɠɧɵɟ ɥɸɥɶɤɢ ɫ ɭɱɟɬɨɦ ɤɨɧɫɬɪɭɤɬɢɜɧɨɝɨ ɯɚɪɚɤɬɟɪɚ ɭɡɥɚ ɢ ɫɟɱɟɧɢɹ 
ɫɨɟɞɢɧɹɟɦɵɯ ɷɥɟɦɟɧɬɨɜ. 
ɉɪɢ ɧɟɨɛɯɨɞɢɦɨɫɬɢ ɫɜɚɪɨɱɧɵɯ ɪɚɛɨɬ ɜ ɭɡɥɚɯ ɦɨɧɬɢɪɭɟɦɨɣ ɮɟɪɦɵ 
ɢɫɩɨɥɶɡɭɸɬ ɩɨɞɜɟɫɧɵɟ ɩɨɞɦɨɫɬɢ ɫ ɨɝɪɚɠɞɟɧɢɟɦ, ɧɚɜɟɲɢɜɚɟɦɵɟ ɧɚ ɜɟɪɯɧɟɦ 
ɩɨɹɫɟ ɮɟɪɦɵ ɞɨ ɩɨɞɴɟɦɚ ɟɟ. 
 ɂɡɦ. Ʌɢɫɬ №ɞɨɤɭɦ. ɉɨɞɩɢɫɶ Ⱦɚɬɚ 
Ʌɢɫɬ 
104 Ⱦɉ – 08.05.01. ɉɁ 
ɉɨ ɧɢɠɧɢɦ ɩɨɹɫɚɦ ɮɟɪɦ ɢ ɩɨ ɜɟɪɯɧɟɦɭ ɩɨɹɫɭ ɩɨɞɤɪɚɧɨɜɵɯ ɛɚɥɨɤ 
ɪɚɡɪɟɲɚɟɬɫɹ ɩɪɨɯɨɞɢɬɶ ɩɪɢ ɧɟɜɨɡɦɨɠɧɨɫɬɢ ɭɫɬɪɨɣɫɬɜɚ ɩɪɨɯɨɞɚ ɩɨ ɦɨɫɬɢɤɚɦ 
ɢ ɬɨɥɶɤɨ ɩɪɢ ɧɚɥɢɱɢɢ ɫɬɪɚɯɨɜɨɱɧɨɝɨ ɤɚɧɚɬɚ, ɬɭɝɨ ɧɚɬɹɧɭɬɨɝɨ ɜɞɨɥɶ ɮɟɪɦɵ ɧɚ 
ɜɵɫɨɬɟ 1,2 ɦ ɨɬ ɧɢɠɧɟɝɨ ɩɨɹɫɚ ɢ ɩɪɟɞɧɚɡɧɚɱɟɧɧɨɝɨ ɞɥɹ ɡɚɤɪɟɩɥɟɧɢɹ ɤɚɪɚɛɢɧɚ 
ɩɪɟɞɨɯɪɚɧɢɬɟɥɶɧɨɝɨ ɩɨɹɫɚ. Ɉɩɪɟɞɟɥɟɧɢɟ ɦɟɫɬ ɫɬɪɨɩɨɜɤɢ ɫɬɚɥɶɧɵɯ 
ɫɬɪɨɩɢɥɶɧɵɯ ɢ ɩɨɞɫɬɪɨɩɢɥɶɧɵɯ ɮɟɪɦ ɩɪɨɢɡɜɨɞɢɬɫɹ ɫ ɭɱɟɬɨɦ ɭɫɬɨɣɱɢɜɨɫɬɢ 
ɫɠɚɬɵɯ ɷɥɟɦɟɧɬɨɜ ɩɨɹɫɨɜ ɢ ɪɟɲɟɬɤɢ ɧɚ ɩɪɨɞɨɥɶɧɵɣ ɢɡɝɢɛ ɜɨ ɜɪɟɦɹ ɩɨɞɴɟɦɚ. 
 
6.8 Ɉɛɟɫɩɟɱɟɧɢɟ ɩɨɠɚɪɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ ɧɚ ɫɬɪɨɢɬɟɥɶɧɨɣ ɩɥɨɳɚɞɤɟ 
ȼ ɦɟɫɬɚɯ, ɫɨɞɟɪɠɚɳɢɯ ɝɨɪɸɱɢɟ ɢɥɢ ɥɟɝɤɨɜɨɫɩɥɚɦɟɧɹɸɳɢɟɫɹ 
ɦɚɬɟɪɢɚɥɵ, ɤɭɪɟɧɢɟ ɞɨɥɠɧɨ ɛɵɬɶ ɡɚɩɪɟɳɟɧɨ, ɚ ɩɨɥɶɡɨɜɚɧɢɟ ɨɬɤɪɵɬɵɦ 
ɨɝɧɟɦ ɞɨɩɭɫɤɚɟɬɫɹ ɬɨɥɶɤɨ ɜ ɪɚɞɢɭɫɟ ɛɨɥɟɟ 50 ɦ. 
ɇɟ ɪɚɡɪɟɲɚɟɬɫɹ ɧɚɤɚɩɥɢɜɚɬɶ ɧɚ ɩɥɨɳɚɞɤɚɯ ɝɨɪɸɱɢɟ ɜɟɳɟɫɬɜɚ 
(ɠɢɪɧɵɟ ɦɚɫɥɹɧɵɟ ɬɪɹɩɤɢ, ɨɩɢɥɤɢ ɢɥɢ ɫɬɪɭɠɤɢ ɢ ɨɬɯɨɞɵ ɩɥɚɫɬɦɚɫɫ), ɢɯ 
ɫɥɟɞɭɟɬ ɯɪɚɧɢɬɶ ɜ ɡɚɤɪɵɬɵɯ ɦɟɬɚɥɥɢɱɟɫɤɢɯ ɤɨɧɬɟɣɧɟɪɚɯ ɜ ɛɟɡɨɩɚɫɧɨɦ 
ɦɟɫɬɟ. 
ɉɪɨɬɢɜɨɩɨɠɚɪɧɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ ɞɨɥɠɧɨ ɫɨɞɟɪɠɚɬɶɫɹ ɜ ɢɫɩɪɚɜɧɨɦ, 
ɪɚɛɨɬɨɫɩɨɫɨɛɧɨɦ ɫɨɫɬɨɹɧɢɢ. ɉɪɨɯɨɞɵ ɤ ɩɪɨɬɢɜɨɩɨɠɚɪɧɨɦɭ ɨɛɨɪɭɞɨɜɚɧɢɸ 
ɞɨɥɠɧɵ ɛɵɬɶ ɜɫɟɝɞɚ ɫɜɨɛɨɞɧɵ ɢ ɨɛɨɡɧɚɱɟɧɵ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɦɢ ɡɧɚɤɚɦɢ. 
ɇɚ ɪɚɛɨɱɢɯ ɦɟɫɬɚɯ, ɝɞɟ ɩɪɢɦɟɧɹɸɬɫɹ ɢɥɢ ɩɪɢɝɨɬɨɜɥɹɸɬɫɹ ɤɥɟɢ, 
ɦɚɫɬɢɤɢ, ɤɪɚɫɤɢ ɢ ɞɪɭɝɢɟ ɦɚɬɟɪɢɚɥɵ, ɜɵɞɟɥɹɸɳɢɟ ɜɡɪɵɜɨɨɩɚɫɧɵɟ ɢɥɢ 
ɜɪɟɞɧɵɟ ɜɟɳɟɫɬɜɚ, ɧɟ ɞɨɩɭɫɤɚɸɬɫɹ ɞɟɣɫɬɜɢɹ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɨɝɧɹ ɢɥɢ 
ɜɵɡɵɜɚɸɳɢɟ ɢɫɤɪɨɨɛɪɚɡɨɜɚɧɢɟ. ɗɬɢ ɪɚɛɨɱɢɟ ɦɟɫɬɚ ɞɨɥɠɧɵ ɩɪɨɜɟɬɪɢɜɚɬɶɫɹ. 
ɗɥɟɤɬɪɨɭɫɬɚɧɨɜɤɢ ɜ ɬɚɤɢɯ ɩɨɦɟɳɟɧɢɹɯ (ɡɨɧɚɯ) ɞɨɥɠɧɵ ɛɵɬɶ ɜɨ 
ɜɡɪɵɜɨɛɟɡɨɩɚɫɧɨɦ ɢɫɩɨɥɧɟɧɢɢ. Ʉɪɨɦɟ ɬɨɝɨ, ɞɨɥɠɧɵ ɛɵɬɶ ɩɪɢɧɹɬɵ ɦɟɪɵ, 
ɩɪɟɞɨɬɜɪɚɳɚɸɳɢɟ ɜɨɡɧɢɤɧɨɜɟɧɢɟ ɢ ɧɚɤɨɩɥɟɧɢɟ ɡɚɪɹɞɨɜ ɫɬɚɬɢɱɟɫɤɨɝɨ 
ɷɥɟɤɬɪɢɱɟɫɬɜɚ. 
Ɋɚɛɨɱɢɟ ɦɟɫɬɚ, ɨɩɚɫɧɵɟ ɜɨ ɜɡɪɵɜɨ- ɢɥɢ ɩɨɠɚɪɧɨɦ ɨɬɧɨɲɟɧɢɢ, ɞɨɥɠɧɵ 
ɛɵɬɶ ɭɤɨɦɩɥɟɤɬɨɜɚɧɵ ɩɟɪɜɢɱɧɵɦɢ ɫɪɟɞɫɬɜɚɦɢ ɩɨɠɚɪɨɬɭɲɟɧɢɹ ɢ 
 ɂɡɦ. Ʌɢɫɬ №ɞɨɤɭɦ. ɉɨɞɩɢɫɶ Ⱦɚɬɚ 
Ʌɢɫɬ 
105 Ⱦɉ – 08.05.01. ɉɁ 
ɫɪɟɞɫɬɜɚɦɢ ɤɨɧɬɪɨɥɹ ɢ ɨɩɟɪɚɬɢɜɧɨɝɨ ɨɩɨɜɟɳɟɧɢɹ ɨɛ ɭɝɪɨɠɚɸɳɟɣ 
ɫɢɬɭɚɰɢɢ.[͵͵] 
6.9 Ɉɛɟɫɩɟɱɟɧɢɟ ɡɚɳɢɬɵ ɪɚɛɨɬɧɢɤɨɜ ɨɬ ɜɨɡɞɟɣɫɬɜɢɹ ɜɪɟɞɧɵɯ 
ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɮɚɤɬɨɪɨɜ 
ɉɪɟɞɟɥɶɧɨ ɞɨɩɭɫɬɢɦɵɟ ɤɨɧɰɟɧɬɪɚɰɢɢ ɜɪɟɞɧɵɯ ɜɟɳɟɫɬɜ ɜ ɜɨɡɞɭɯɟ 
ɪɚɛɨɱɟɣ ɡɨɧɵ, ɚ ɬɚɤɠɟ ɭɪɨɜɧɢ ɲɭɦɚ ɢ ɜɢɛɪɚɰɢɢ ɧɚ ɪɚɛɨɱɢɯ ɦɟɫɬɚɯ ɧɟ 
ɞɨɥɠɧɵ ɩɪɟɜɵɲɚɬɶ ɭɫɬɚɧɨɜɥɟɧɧɵɯ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɦɢ ɧɚɰɢɨɧɚɥɶɧɵɦɢ 
ɫɬɚɧɞɚɪɬɚɦɢ. 
ɉɪɢ ɜɵɩɨɥɧɟɧɢɢ ɫɬɪɨɢɬɟɥɶɧɨ-ɦɨɧɬɚɠɧɵɯ ɪɚɛɨɬ ɧɚ ɬɟɪɪɢɬɨɪɢɢ 
ɨɪɝɚɧɢɡɚɰɢɢ ɢɥɢ ɜ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɰɟɯɚɯ ɩɨɦɢɦɨ ɤɨɧɬɪɨɥɹ ɡɚ ɜɪɟɞɧɵɦɢ 
ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɦɢ ɮɚɤɬɨɪɚɦɢ, ɨɛɭɫɥɨɜɥɟɧɧɵɦɢ ɫɬɪɨɢɬɟɥɶɧɵɦ 
ɩɪɨɢɡɜɨɞɫɬɜɨɦ, ɧɟɨɛɯɨɞɢɦɨ ɨɪɝɚɧɢɡɨɜɚɬɶ ɤɨɧɬɪɨɥɶ ɡɚ ɫɨɛɥɸɞɟɧɢɟɦ 
ɫɚɧɢɬɚɪɧɨ-ɝɢɝɢɟɧɢɱɟɫɤɢɯ ɧɨɪɦ ɜ ɭɫɬɚɧɨɜɥɟɧɧɨɦ ɩɨɪɹɞɤɟ. 
ɉɪɢ ɩɨɹɜɥɟɧɢɢ ɜɪɟɞɧɵɯ ɝɚɡɨɜ ɩɪɨɢɡɜɨɞɫɬɜɨ ɪɚɛɨɬ ɜ ɞɚɧɧɨɦ ɦɟɫɬɟ 
ɫɥɟɞɭɟɬ ɩɪɢɨɫɬɚɧɨɜɢɬɶ ɢ ɩɪɨɞɨɥɠɢɬɶ ɢɯ ɬɨɥɶɤɨ ɩɨɫɥɟ ɨɛɟɫɩɟɱɟɧɢɹ ɪɚɛɨɱɢɯ 
ɦɟɫɬ ɜɟɧɬɢɥɹɰɢɟɣ (ɩɪɨɜɟɬɪɢɜɚɧɢɟɦ) ɢɥɢ ɩɪɢɦɟɧɟɧɢɹ ɪɚɛɨɬɚɸɳɢɦɢ 
ɧɟɨɛɯɨɞɢɦɵɯ ɫɪɟɞɫɬɜ ɢɧɞɢɜɢɞɭɚɥɶɧɨɣ ɡɚɳɢɬɵ. 
Ɋɚɛɨɬɚɸɳɢɟ ɜ ɦɟɫɬɚɯ ɫ ɜɨɡɦɨɠɧɵɦ ɩɨɹɜɥɟɧɢɟɦ ɝɚɡɚ ɞɨɥɠɧɵ ɛɵɬɶ 
ɨɛɟɫɩɟɱɟɧɵ ɡɚɳɢɬɧɵɦɢ ɫɪɟɞɫɬɜɚɦɢ (ɩɪɨɬɢɜɨɝɚɡɚɦɢ, ɫɚɦɨɫɩɚɫɚɬɟɥɹɦɢ). 
Ɉɛɨɪɭɞɨɜɚɧɢɟ, ɩɪɢ ɪɚɛɨɬɟ ɤɨɬɨɪɨɝɨ ɜɨɡɦɨɠɧɵ ɜɵɞɟɥɟɧɢɹ ɜɪɟɞɧɵɯ 
ɝɚɡɨɜ, ɩɚɪɨɜ ɢ ɩɵɥɢ, ɞɨɥɠɧɨ ɩɨɫɬɚɜɥɹɬɶɫɹ ɤɨɦɩɥɟɤɬɧɨ ɫɨ ɜɫɟɦɢ 
ɧɟɨɛɯɨɞɢɦɵɦɢ ɭɤɪɵɬɢɹɦɢ ɢ ɭɫɬɪɨɣɫɬɜɚɦɢ, ɨɛɟɫɩɟɱɢɜɚɸɳɢɦɢ ɧɚɞɟɠɧɭɸ 
ɝɟɪɦɟɬɢɡɚɰɢɸ ɢɫɬɨɱɧɢɤɨɜ ɜɵɞɟɥɟɧɢɹ ɜɪɟɞɧɨɫɬɟɣ.  
Ɇɚɬɟɪɢɚɥɵ, ɫɨɞɟɪɠɚɳɢɟ ɜɪɟɞɧɵɟ ɢɥɢ ɜɡɪɵɜɨɨɩɚɫɧɵɟ ɪɚɫɬɜɨɪɢɬɟɥɢ, 
ɧɟɨɛɯɨɞɢɦɨ ɯɪɚɧɢɬɶ ɜ ɝɟɪɦɟɬɢɱɟɫɤɢ ɡɚɤɪɵɬɨɣ ɬɚɪɟ. 
Ɇɚɲɢɧɵ ɢ ɚɝɪɟɝɚɬɵ, ɫɨɡɞɚɸɳɢɟ ɲɭɦ ɩɪɢ ɪɚɛɨɬɟ, ɞɨɥɠɧɵ 
ɷɤɫɩɥɭɚɬɢɪɨɜɚɬɶɫɹ ɬɚɤɢɦ ɨɛɪɚɡɨɦ, ɱɬɨɛɵ ɭɪɨɜɧɢ ɡɜɭɤɨɜɨɝɨ ɞɚɜɥɟɧɢɹ ɢ 
ɭɪɨɜɧɢ ɡɜɭɤɚ ɧɚ ɩɨɫɬɨɹɧɧɵɯ ɪɚɛɨɱɢɯ ɦɟɫɬɚɯ ɜ ɩɨɦɟɳɟɧɢɹɯ ɢ ɧɚ ɬɟɪɪɢɬɨɪɢɢ 
 ɂɡɦ. Ʌɢɫɬ №ɞɨɤɭɦ. ɉɨɞɩɢɫɶ Ⱦɚɬɚ 
Ʌɢɫɬ 
106 Ⱦɉ – 08.05.01. ɉɁ 
ɨɪɝɚɧɢɡɚɰɢɢ ɧɟ ɩɪɟɜɵɲɚɥɢ ɞɨɩɭɫɬɢɦɵɯ ɜɟɥɢɱɢɧ, ɭɤɚɡɚɧɧɵɯ ɜ 
ɧɚɰɢɨɧɚɥɶɧɵɯ ɫɬɚɧɞɚɪɬɚɯ. 
Ɂɨɧɵ ɫ ɭɪɨɜɧɟɦ ɡɜɭɤɚ ɫɜɵɲɟ 80 ɞȻȺ ɞɨɥɠɧɵ ɛɵɬɶ ɨɛɨɡɧɚɱɟɧɵ 
ɡɧɚɤɚɦɢ ɛɟɡɨɩɚɫɧɨɫɬɢ. Ɋɚɛɨɬɚ ɜ ɷɬɢɯ ɡɨɧɚɯ ɛɟɡ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɫɪɟɞɫɬɜ 
ɢɧɞɢɜɢɞɭɚɥɶɧɨɣ ɡɚɳɢɬɵ ɡɚɩɪɟɳɚɟɬɫɹ. 
ɉɪɨɢɡɜɨɞɫɬɜɟɧɧɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ, ɝɟɧɟɪɢɪɭɸɳɟɟ ɜɢɛɪɚɰɢɸ, ɞɨɥɠɧɨ 
ɫɨɨɬɜɟɬɫɬɜɨɜɚɬɶ ɬɪɟɛɨɜɚɧɢɹɦ ɧɚɰɢɨɧɚɥɶɧɵɯ ɫɬɚɧɞɚɪɬɨɜ. 
Ⱦɥɹ ɭɫɬɪɚɧɟɧɢɹ ɜɪɟɞɧɨɝɨ ɜɨɡɞɟɣɫɬɜɢɹ ɜɢɛɪɚɰɢɢ ɧɚ ɪɚɛɨɬɚɸɳɢɯ ɞɨɥɠɧɵ 
ɩɪɢɦɟɧɹɬɶɫɹ ɫɥɟɞɭɸɳɢɟ ɦɟɪɨɩɪɢɹɬɢɹ: 
1) ɫɧɢɠɟɧɢɟ ɜɢɛɪɚɰɢɢ ɜ ɢɫɬɨɱɧɢɤɟ ɟɟ ɨɛɪɚɡɨɜɚɧɢɹ ɤɨɧɫɬɪɭɤɬɢɜɧɵɦɢ ɢɥɢ 
ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɦɢ ɦɟɪɚɦɢ: 
2) ɭɦɟɧɶɲɟɧɢɟ ɜɢɛɪɚɰɢɢ ɧɚ ɩɭɬɢ ɟɟ ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɹ ɫɪɟɞɫɬɜɚɦɢ 
ɜɢɛɪɨɢɡɨɥɹɰɢɢ ɢ ɜɢɛɪɨɩɨɝɥɨɳɟɧɢɹ; 
3) ɞɢɫɬɚɧɰɢɨɧɧɨɟ ɭɩɪɚɜɥɟɧɢɟ, ɢɫɤɥɸɱɚɸɳɟɟ ɩɟɪɟɞɚɱɭ ɜɢɛɪɚɰɢɢ ɧɚ ɪɚɛɨɱɢɟ 
ɦɟɫɬɚ; 
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7 Ɉɰɟɧɤɚ ɜɨɡɞɟɣɫɬɜɢɹ ɧɚ ɨɤɪɭɠɚɸɳɭɸ ɫɪɟɞɭ 
7.1 ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ ɮɢɡɢɤɨ-ɝɟɨɝɪɚɮɢɱɟɫɤɢɯ ɢ ɤɥɢɦɚɬɢɱɟɫɤɢɯ 
ɭɫɥɨɜɢɣ 
Ⱥɛɚɤɚɧ - ɫɬɨɥɢɰɚ Ɋɟɫɩɭɛɥɢɤɢ ɏɚɤɚɫɢɢ. 
Ƚɨɪɨɞ ɪɚɫɩɨɥɨɠɟɧ ɩɪɢ ɭɫɬɶɟ ɪɟɤɢ Ⱥɛɚɤɚɧ, ɜɩɚɞɚɸɳɟɣ ɜ ȿɧɢɫɟɣ,ɜ 
ɰɟɧɬɪɚɥɶɧɨɣ ɱɚɫɬɢ Ɇɢɧɭɫɢɧɫɤɨɣ ɤɨɬɥɨɜɢɧɵ, ɧɚ ɜɵɫɨɬɟ 250 ɦ ɧɚɞ ɭɪɨɜɧɟɦ 
ɦɨɪɹ, ɜ 3390 ɤɦ ɤ ɜɨɫɬɨɤɭ ɨɬ Ɇɨɫɤɜɵ ɢ ɜ 400 ɤɦ ɤ ɸɝɭ ɨɬ Ʉɪɚɫɧɨɹɪɫɤɚ. 
ɋɭɳɟɫɬɜɟɧɧɭɸ ɪɨɥɶ ɜ ɮɨɪɦɢɪɨɜɚɧɢɢ ɫɨɜɪɟɦɟɧɧɨɝɨ ɪɟɥɶɟɮɚ 
ɪɚɫɫɦɚɬɪɢɜɚɟɦɨɝɨ ɭɱɚɫɬɤɚ Ɇɢɧɭɫɢɧɫɤɨɣ ɤɨɬɥɨɜɢɧɵ ɫɵɝɪɚɥɚ ɷɪɨɡɢɨɧɧɨ-
ɚɤɤɭɦɭɥɹɬɢɜɧɚɹ ɞɟɹɬɟɥɶɧɨɫɬɶ ɪ. ȿɧɢɫɟɹ, ɩɪɨɬɟɤɚɸɳɟɝɨ ɜ ɰɟɧɬɪɚɥɶɧɨɣ ɱɚɫɬɢ 
ɤɨɬɥɨɜɢɧɵ ɫ ɸɝɚ ɧɚ ɫɟɜɟɪ. 
Ʉɥɢɦɚɬ ɪɚɣɨɧɚ ɪɟɡɤɨ ɤɨɧɬɢɧɟɧɬɚɥɶɧɵɣ ɫ ɯɨɥɨɞɧɨɣ ɡɢɦɨɣ, ɠɚɪɤɢɦ 
ɥɟɬɨɦ ɢ ɪɟɡɤɨɣ ɫɦɟɧɨɣ ɬɟɦɩɟɪɚɬɭɪ ɜ ɬɟɱɟɧɢɟ ɫɭɬɨɤ. 
Ƚɟɨɝɪɚɮɢɱɟɫɤɨɟ ɩɨɥɨɠɟɧɢɟ ɪɚɣɨɧɚ ɜ ɩɪɟɞɟɥɚɯ Ɇɢɧɭɫɢɧɫɤɨɝɨ 
ɦɟɠɝɨɪɧɨɝɨ ɩɪɨɝɢɛɚ ɫɦɹɝɱɚɟɬ ɤɥɢɦɚɬɢɱɟɫɤɢɟ ɭɫɥɨɜɢɹ ɩɨ ɫɪɚɜɧɟɧɢɸ ɫ 
ɤɥɢɦɚɬɨɦ ɫɦɟɠɧɵɯ ɪɚɣɨɧɨɜ ȼɨɫɬɨɱɧɨɣ ɋɢɛɢɪɢ, ɩɨɷɬɨɦɭ ɬɟɪɪɢɬɨɪɢɹ 
ɡɚɳɢɳɟɧɚ, ɤɚɤ ɨɬ ɜɬɨɪɠɟɧɢɹ ɯɨɥɨɞɧɵɯ ɦɚɫɫ ɜɨɡɞɭɯɚ, ɬɚɤ ɢ ɨɬ ɩɪɨɧɢɤɧɨɜɟɧɢɹ 
ɚɬɦɨɫɮɟɪɧɵɯ ɨɫɚɞɤɨɜ. 
ɇɟɞɨɫɬɚɬɨɤ ɜɥɚɝɢ ɨɛɭɫɥɚɜɥɢɜɚɟɬ ɡɚɫɭɲɥɢɜɨɟ ɥɟɬɨ ɢ ɦɚɥɨɫɧɟɠɧɵɟ 
ɡɢɦɵ.Ɇɚɥɨɫɧɟɠɧɵɟ ɡɢɦɵ ɜɥɢɹɸɬ ɧɚ ɝɥɭɛɢɧɭ ɩɪɨɦɟɪɡɚɧɢɹ ɝɪɭɧɬɨɜ, ɤɨɬɨɪɚɹ 
ɫɨɫɬɚɜɥɹɟɬ ɞɨ 2,9ɦ. 
ɉɪɟɢɦɭɳɟɫɬɜɟɧɧɨɟ ɧɚɩɪɚɜɥɟɧɢɟ ɜɟɬɪɨɜ ɸɝɨ-ɡɚɩɚɞɧɨɟ. 
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Ɍɚɛɥɢɰɚ 7.1 – Ʉɥɢɦɚɬɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɝ. Ⱥɛɚɤɚɧ 
Ʉɥɢɦɚɬɢɱɟɫɤɚɹ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ ȼɟɥɢɱɢɧɚ 
1. ɋɪɟɞɧɟɦɟɫɟɱɧɚɹ ɬɟɦɩɟɪɚɬɭɪɚ ɜɨɡɞɭɯɚ (ɹɧɜɚɪɶ) - 20,0 
                                                                     (ɢɸɥɶ)              + 19,4 
2. Ⱥɛɫɨɥɸɬɧɚɹ ɬɟɦɩɟɪɚɬɭɪɚ ɜɨɡɞɭɯɚ ɦɢɧɢɦɚɥɶɧɚɹ - 50 
                                                               ɦɚɤɫɢɦɚɥɶɧɚɹ + 38 
3. Ɍɟɦɩɟɪɚɬɭɪɚ ɜɨɡɞɭɯɚ ɧɚɢɛɨɥɟɟ ɯɨɥɨɞɧɨɣ ɩɹɬɢɞɧɟɜɤɢ 
ɨɛɟɫɩɟɱɟɧɧɨɫɬɶɸ 0,98 - 42 
4. ɋɪɟɞɧɟɝɨɞɨɜɚɹ ɫɤɨɪɨɫɬɶ ɜɟɬɪɚ (ɦ/ɫɟɤ) 3,2 
5. ɉɪɟɨɛɥɚɞɚɸɳɟɟ ɧɚɩɪɚɜɥɟɧɢɟ ɜɟɬɪɚ ɸɝɨ-ɡɚɩɚɞɧɨɟ 
6.ɇɚɢɛɨɥɶɲɚɹ ɫɤɨɪɨɫɬɶ ɜɟɬɪɚ(ɦ/ɫɟɤ), ɜɨɡɦɨɠɧɚɹ ɨɞɢɧ ɪɚɡ 
ɡɚ 1 ɝɨɞ 25 
    10 ɥɟɬ 33 
    20 ɥɟɬ 35 
7. Ɇɚɤɫɢɦɚɥɶɧɚɹ ɫɭɦɦɚ ɚɬɦɨɫɮɟɪɧɵɯ ɨɫɚɞɤɨɜ ɡɚ ɝɨɞ, ɦɦ 288 
8. Ɇɚɤɫɢɦɚɥɶɧɨɟ ɫɭɬɨɱɧɨɟ ɤɨɥɢɱɟɫɬɜɨ ɨɫɚɞɤɨɜ, ɦɦ 46 
9. ɋɪɟɞɧɹɹ ɞɚɬɚ ɨɛɪɚɡɨɜɚɧɢɹ ɭɫɬɨɣɱɢɜɨɝɨ ɫɧɟɠɧɨɝɨ 
ɩɨɤɪɨɜɚ 14.XI 
10. ɋɪɟɞɧɹɹ ɞɚɬɚ ɪɚɡɪɭɲɟɧɢɹ ɭɫɬɨɣɱɢɜɨɝɨ ɫɧɟɠɧɨɝɨ 
ɩɨɤɪɨɜɚ 27.III 
11. ɑɢɫɥɨ ɞɧɟɣ ɜ ɝɨɞɭ ɫ ɭɫɬɨɣɱɢɜɵɦ ɫɧɟɠɧɵɦ ɩɨɤɪɨɜɨɦ 145 
12. ɋɪɟɞɧɹɹ ɢɡ ɧɚɢɛɨɥɶɲɢɯ ɞɟɤɚɞɧɚɹ ɜɵɫɨɬɚ ɫɧɟɠɧɨɝɨ 
ɩɨɤɪɨɜɚ ɡɚ ɡɢɦɭ, ɫɦ 7 
13. Ɋɚɫɱɟɬɧɚɹ ɬɨɥɳɢɧɚ ɫɧɟɠɧɨɝɨ ɩɨɤɪɨɜɚ, ɫɦ, 
ɜɟɪɨɹɬɧɨɫɬɶɸ ɩɪɟɜɵɲɟɧɢɹ 5 % 20 
14. Ƚɥɭɛɢɧɚ ɩɪɨɦɟɪɡɚɧɢɹ (ɧɨɪɦɚɬɢɜɧɚɹ) 290 
15. ɋɪɟɞɧɟɟ ɝɨɞɨɜɨɟ ɱɢɫɥɨ ɞɧɟɣ ɫ ɬɭɦɚɧɨɦ 50 
16. ɋɪɟɞɧɟɟ ɡɚ ɝɨɞ ɱɢɫɥɨ ɞɧɟɣ ɫ ɦɟɬɟɥɶɸ 11 
17. ɋɪɟɞɧɟɟ ɡɚ ɝɨɞ ɱɢɫɥɨ ɞɧɟɣ ɫ ɩɨɡɟɦɤɨɣ 12 
18. ɉɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ ɦɟɬɟɥɟɣ ɡɚ ɝɨɞ, ɜ ɱɚɫɚɯ 43 
19. Ɉɛɴɟɦ ɫɧɟɝɨɩɟɪɟɧɨɫɚ ɡɚ ɡɢɦɭ, ɦ3/ɦ 600 
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7.2 Ɉɰɟɧɤɚ ɜɨɡɞɟɣɫɬɜɢɹ ɧɚ ɚɬɦɨɫɮɟɪɧɵɣ ɜɨɡɞɭɯ 
Ɂɚɝɪɹɡɧɟɧɢɟ ɚɬɦɨɫɮɟɪɧɨɝɨ ɜɨɡɞɭɯɚ ɩɪɢ ɫɬɪɨɢɬɟɥɶɫɬɜɟ ɤɪɵɬɨɝɨ 
ɮɭɬɛɨɥɶɧɨɝɨ ɦɚɧɟɠɚ ɜ ɝ. Ⱥɛɚɤɚɧɟ ɩɪɨɢɫɯɨɞɢɬ ɜ ɪɟɡɭɥɶɬɚɬɟ ɩɪɨɜɟɞɟɧɢɹ 
ɫɜɚɪɨɱɧɵɯ ɪɚɛɨɬ, ɥɚɤɨɤɪɚɫɨɱɧɵɯ ɪɚɛɨɬ, ɚ ɬɚɤɠɟ ɩɪɢ ɪɚɛɨɬɟ ɦɚɲɢɧ ɢ 
ɦɟɯɚɧɢɡɦɨɜ.  
7.2.1 ȼɵɛɪɨɫɵ ɨɬ ɚɜɬɨɦɨɛɢɥɶɧɨɝɨ ɬɪɚɧɫɩɨɪɬɚ 
ȼɵɛɪɨɫɵ ɨɬ ɚɜɬɨɦɨɛɢɥɶɧɨɝɨ ɬɪɚɧɫɩɨɪɬɚ ɪɚɫɫɱɢɬɵɜɚɥɢɫɶ ɩɨ ɦɟɬɨɞɢɤɟ, 
ɢɡɥɨɠɟɧɧɨɣ ɜ [21] 
Ɍɚɛɥɢɰɚ 7.2 - Ɍɪɚɧɫɩɨɪɬɧɵɟ ɫɪɟɞɫɬɜɚ ɧɚ ɫɬɪɨɢɬɟɥɶɧɨɣ ɩɥɨɳɚɞɤɟ 
Ⱥɜɬɨɦɨɛɢɥɶ Ɉɛɴɟɦ ɞɜɢɝɚɬɟɥɹ, ɥ 
Ɍɢɩ ɬɨɩɥɢɜɚ 
ɉɟɪɢɨɞ ɋɬɪɚɧɚ ɩɪɨɢɡɜɨɞɢɬɟɥɶ 
Ɋɚɫɫɬɨɹɧɢɟ ɨɬ ɜɴɟɡɞɚ ɧɚ ɫɬɪɨɢɬ. ɩɥɨɳɚɞɤɭ ɞɨ ɪɚɡɜɨɪɨɬɚ 
Ƚɪɭɡɨɩɨɞɴɟɦɧɨɫɬɶ 
tɩɪɨɝɪɟɜɚ, ɦɢɧ tɯɨɥ.ɯɨɞɚ, ɦɢɧ 
ɗɈ-4121 (1ɲɬ) 
 
8 ɞɢɡɟɥɶ ɬɟɩɥɵɣ Ɋɨɫɫɢɹ 120 4 4 3 
ɄȺɌɈ NK-
550VR (2 ɲɬ) 
10 ɞɢɡɟɥɶ ɬɟɩɥɵɣ əɩɨɧɢɹ 160 55 4 3 
SANY QY 
50C (2 ɲɬ) 
9,8 ɞɢɡɟɥɶ ɬɟɩɥɵɣ Ʉɢɬɚɣ 120 50 4 3 
Ɍɹɝɚɱ Iveco 
Stralis (1 ɲɬ) 
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ɍɞɟɥɶɧɵɟ ɜɵɛɪɨɫɵ ɡɚɝɪɹɡɧɹɸɳɢɯ ɜɟɳɟɫɬɜ,  ɝ/ɦɢɧ (ɯɨɥɨɞɧɵɣ ɩɟɪɢɨɞ, 
ɛɟɡ ɩɪɨɝɪɟɜɚ): 




ɋɈ ɋɇ NOɯ SO2 
mɩɪ mɯɯ mL mɩɪ mɯɯ mL mɩɪ mɯɯ mL mɩɪ mɯɯ mL 
ɗɈ-4121 (1ɲɬ) 
 




NK-550VR  (2 ɲɬ) 




50C (2 ɲɬ) 





Stralis (1 ɲɬ) 















2,6 2,5 13,8 0,26 0,20 1,3 0,02 0,02 0,23 0,00
8 
0,040 0,78 
ȼɚɥɨɜɵɣ ɜɵɛɪɨɫ i-ɝɨ ɜɟɳɟɫɬɜɚ ɚɜɬɨɦɨɛɢɥɹɦɢ ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ 
ɪɚɡɞɟɥɶɧɨ ɞɥɹ ɤɚɠɞɨɝɨ ɩɟɪɢɨɞɚ ɝɨɞɚ: 
 ܯ𝑖 = ∑ 𝛼௕ ሺܯଵ + ܯଵሻ ௞ܰܦ𝑝 ∙ ͳͲ−଺ (ɬ/ɝɨɞ) (ɮɨɪɦɭɥɚ 2.7 [ʹͳ])                        (7.1) 
 
ɝɞɟ 𝛼௕ - ɤɨɷɮɮɢɰɢɟɧɬ ɜɵɩɭɫɤɚ (ɜɵɟɡɞɚ) ௞ܰ - ɤɨɥɢɱɟɫɬɜɨ ɚɜɬɨɦɨɛɢɥɟɣ ܦ𝑝 - ɤɨɥɢɱɟɫɬɜɨ ɞɧɟɣ ɪɚɛɨɬɵ 
Ɇɚɤɫɢɦɚɥɶɧɨ ɪɚɡɨɜɵɣ ɜɵɛɪɨɫ i-ɝɨ ɜɟɳɟɫɬɜɚ ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɞɥɹ 
ɤɚɠɞɨɝɨ ɦɟɫɹɰɚ ɩɨ ɮɨɪɦɭɥɟ: ܩ𝑖 =  ∑ሺ௠˒˓௧˒˓+௠𝐿𝐿+௠хх௧ххሻ𝑁ଷ଺଴଴  (ɝ/ɫ)(ɮɨɪɦɭɥɚ 2.10 [ʹͳ])                                       (7.2) 
 ɂɡɦ. Ʌɢɫɬ №ɞɨɤɭɦ. ɉɨɞɩɢɫɶ Ⱦɚɬɚ 
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ɝɞɟ N – ɤɨɥɢɱɟɫɬɜɨ ɚɜɬɨɦɨɛɢɥɟɣ ɨɞɧɨɣ ɝɪɭɩɩɵ, ɜɵɟɡɠɚɸɳɢɯ ɫɨ ɫɬɨɹɧɤɢ ɡɚ 1 
ɱɚɫ, ɯɚɪɚɤɬɟɪɢɡɭɸɳɢɣɫɹ ɦɚɤɫɢɦɚɥɶɧɨɣ ɢɧɬɟɧɫɢɜɧɨɫɬɶɸ ɜɵɟɡɞɚ  
ɚɜɬɨɦɨɛɢɥɟɣ. 
 ܯଵ = ݉˒˓𝑡˒˓ + ݉𝐿ܮ + ݉хх𝑡хх, ɝ; (ɮɨɪɦɭɥɚ 2.14 [ʹͳ])                          (7.3) 
 ܯଶ = ݉𝐿ܮ + ݉хх𝑡хх, ɝ; (ɮɨɪɦɭɥɚ 2.15 [ʹͳ])                                           (7.4) 
 
ɝɞɟ ݉˒˓ - ɭɞɟɥɶɧɵɣ ɜɵɛɪɨɫ ɜɟɳɟɫɬɜɚ ɩɪɢ ɩɪɨɝɪɟɜɟ, ɝ/ɦɢɧ; ݉𝐿 - ɩɪɨɛɟɝɨɜɵɣ ɜɵɛɪɨɫ ɩɪɢ ɞɜɢɠɟɧɢɢ ɫɨ ɫɤɨɪɨɫɬɶɸ V = 10-20 ɤɦ/ɱ; ݉хх - ɭɞɟɥɶɧɵɣ ɜɵɛɪɨɫ ɩɪɢ ɪɚɛɨɬɟ ɞɜɢɝɚɬɟɥɹ ɧɚ ɯɨɥɨɫɬɨɦ ɯɨɞɭ, ɝ/ɦɢɧ; 𝑡˒˓ - ɜɪɟɦɹ ɩɪɨɝɪɟɜɚ, ɦɢɧ; ܮ - ɩɪɨɛɟɝ ɚɜɬɨɦɨɛɢɥɹ ɩɨ ɬɟɪɪɢɬɨɪɢɢ ɫɬɨɹɧɤɢ, ɤɦ; 𝑡хх - ɜɪɟɦɹ ɪɚɛɨɬɵ ɞɜɢɝɚɬɟɥɹ ɧɚ ɯɨɥɨɫɬɨɦ ɯɨɞɭ, ɦɢɧ.  
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7.2.2 ȼɵɛɪɨɫɵ ɨɬ ɫɜɚɪɨɱɧɵɯ ɪɚɛɨɬ 
Ɍɢɩ ɷɥɟɤɬɪɨɞɨɜ: ȺɇɈ – 3: 
ɋɜɚɪɨɱɧɚɹ ɚɷɪɨɡɨɥɶ ݃𝑖௖ = ͳ͹,Ͳ ˆ/ˍˆ; 
Ɇɚɪɝɚɧɟɰ ɢ ɟɝɨ ɫɨɟɞɢɧɟɧɢɹ(MnO) ݃𝑖௖ = ͳ,ͷͺ ˆ/ˍˆ; 
Ɉɤɫɢɞ ɠɟɥɟɡɚ (FeO)݃𝑖௖ = ͳͷ,Ͷʹ ˆ/ˍˆ. 
Ɋɚɫɱɟɬ ɜɚɥɨɜɨɝɨ ɜɵɛɪɨɫɚ ɞɥɹ ɤɚɠɞɨɝɨ ɜɢɞɚ ɡɚɝɪɹɡɧɹɸɳɢɯ ɜɟɳɟɫɬɜ: 
 ܯ𝑖௖ =  ݃𝑖௖ ∙ ܤ ∙ ͳͲ−଺, ɬ/ɝɨɞ                                                                         (7.5) 
 
ɝɞɟ ݃𝑖௖ - ɭɞɟɥɶɧɵɣ ɩɨɤɚɡɚɬɟɥɶ ɜɵɞɟɥɹɟɦɨɝɨ ɡɚɝɪɹɡɧɹɸɳɟɝɨ ɜɟɳɟɫɬɜɚ, ɝ/ɤɝ; ܤ - ɦɚɫɫɚ ɪɚɫɯɨɞɭɟɦɨɝɨ ɡɚ ɝɨɞ ɫɜɚɪɨɱɧɨɝɨ ɦɚɬɟɪɢɚɥɚ, ɤɝ; ȼ = 296210 ɤɝ. 
Ɇɚɤɫɢɦɚɥɶɧɨ ɪɚɡɨɜɵɣ ɜɵɛɪɨɫ ɞɥɹ ɤɚɠɞɨɝɨ ɜɢɞɚ ɡɚɝɪɹɡɧɹɸɳɢɯ 
ɜɟɳɟɫɬɜ: ܩ𝑖௖ = ௚𝑖೎∙௕ଷ଺଴଴௧ , ɝ/ɫ      (7.6) 
ɝɞɟ ܾ - ɦɚɤɫɢɦɚɥɶɧɨɟ ɤɨɥɢɱɟɫɬɜɨ ɫɜɚɪɨɱɧɵɯ ɦɚɬɟɪɢɚɥɨɜ, ɪɚɫɯɨɞɭɟɦɵɯ ɜ 
ɬɟɱɟɧɢɟ ɪɚɛɨɱɟɝɨ ɞɧɹ, ɤɝ; ܾ = 22,5 ɤɝ 𝑡 - «ɱɢɫɬɨɟ» ɜɪɟɦɹ, ɡɚɬɪɚɱɢɜɚɟɦɨɟ ɧɚ ɫɜɚɪɤɭ ɜ ɬɟɱɟɧɢɟ ɪɚɛɨɱɟɝɨ ɞɧɹ, ɱ; 𝑡 = 7ɱ. 
 
Ɍɚɛɥɢɰɚ 7.5 – Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɨɜ ɫɜɚɪɨɱɧɵɯ ɪɚɛɨɬ 




ɜɵɛɪɨɫ ɜɪɟɞɧɵɯ ɜ-ɜ  
G, ɝ/ɫ 
ɋɜɚɪɨɱɧɚɹ ɚɷɪɨɡɨɥɶ 5,032 0,0151 
MnO 0,467 0,00141 
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7.2.3 ȼɵɛɪɨɫɵ ɨɬ ɥɚɤɨɤɪɚɫɨɱɧɵɯ ɪɚɛɨɬ 
Ɇɚɪɤɚ ɷɦɚɥɢ: ɆɅ-197 
ɇɟɮɪɚɫ – 39,22% 
ɇɟɛɭɬɢɥɨɜɵɣ ɫɩɢɪɬ – 41,42% 
Ȼɭɬɢɥɚɰɟɬɚɬ – 8,42% 
ɍɚɣɬɫɩɢɪɢɬ – 2,01% 
2-ɷɬɨɤɫɢɷɬɚɧɨɥ – 8,93% ଶ݂ = Ͷͻ%, ଵ݂ = ͷͳ%.  
Ɇɚɪɤɚ ɥɚɤɚ: ɇɐ – 222: 
ɇɟɛɭɬɢɥɨɜɵɣ ɫɩɢɪɬ – 9,49% 
Ȼɭɬɢɥɚɰɟɬɚɬ – 9,23% 
Ɍɨɥɭɨɥ – 46,54% 
2-ɷɬɨɤɫɢɷɬɚɧɨɥ – 3,2% 
ɗɬɢɥɚɰɟɬɚɬ – 15,9% ଶ݂ = ͹ͺ%, ଵ݂ = ʹʹ%.  
Ɇɚɪɤɚ ɝɪɭɧɬɨɜɤɢ: ȼɅ-023 
Ⱥɰɟɬɨɧ – 22,78% 
ɇɟɛɭɬɢɥɨɜɵɣ ɫɩɢɪɬ – 24,06% 
Ȼɭɬɢɥɚɰɟɬɚɬ – 3,17% 
Ɍɨɥɭɨɥ – 1,28% 
ɗɬɢɥɨɜɵɣ ɫɩɢɪɬ – 48,71% ଶ݂ = ͹Ͷ%, ଵ݂ = ʹ͸%.  
 
ȼɚɥɨɜɵɣ ɜɵɛɪɨɫ ɚɷɪɨɡɨɥɹ ɤɪɚɫɤɢ: 
 ʛ௞ = ݉ ଵ݂ߜ௞ ∙ ͳͲ−଻, ɬ/ɝɨɞ          (7.7) 
 
ɝɞɟ ݉ - ɤɨɥɢɱɟɫɬɜɨ ɢɡɪɚɫɯɨɞɨɜɚɧɧɨɣ ɤɪɚɫɤɢ ɡɚ ɝɨɞ, ɤɝ; ݉ = 6520 ɤɝ ߜ௞ - ɞɨɥɹ ɤɪɚɫɤɢ, ɩɨɬɟɪɹɧɧɚɹ ɜ ɜɢɞɟ ɚɷɪɨɡɨɥɹ,%; ߜ௞ = 2,5% 
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ଵ݂ - ɤɨɥɢɱɟɫɬɜɨ ɫɭɯɨɣ ɱɚɫɬɢ ɤɪɚɫɤɢ,%.  
 
ȼɚɥɨɜɵɣ ɜɵɛɪɨɫ ɥɟɬɭɱɢɯ ɤɨɦɩɨɧɟɧɬɨɜ ɜ ɪɚɫɬɜɨɪɢɬɟɥɟ ɢ ɤɪɚɫɤɟ: 
 ܯ𝑝 = ሺ݉ଵ ?݂?𝑖𝑝 + ݉ ଶ݂ ?݂?𝑖௞ ∙ ͳͲ−ଶሻ ∙ ͳͲ−ହ, ɬ/ɝɨɞ            (7.8) 
 
ɝɞɟ ݉ଵ - ɤɨɥɢɱɟɫɬɜɨ ɪɚɫɬɜɨɪɢɬɟɥɟɣ ɡɚ ɝɨɞ, ɤɝ; ݉ଵ = 650 ɤɝ ݉ – ɤɨɥɢɱɟɫɬɜɨ ɢɡɪɚɫɯɨɞɨɜɚɧɧɨɣ ɤɪɚɫɤɢ ɡɚ ɝɨɞ, ɤɝ; ݉ = 6520 ɤɝ ଶ݂  - ɤɨɥɢɱɟɫɬɜɨ ɥɟɬɭɱɟɣ ɱɚɫɬɢ ɤɪɚɫɤɢ,%; ?݂?𝑖𝑝 - ɤɨɥɢɱɟɫɬɜɨ ɪɚɡɥɢɱɧɵɯ ɥɟɬɭɱɢɯ ɤɨɦɩɨɧɟɧɬɨɜ ɜ ɪɚɫɬɜɨɪɢɬɟɥɹɯ,%; ?݂?𝑖௞ - ɤɨɥɢɱɟɫɬɜɨ ɪɚɡɥɢɱɧɵɯ ɥɟɬɭɱɢɯ ɤɨɦɩɨɧɟɧɬɨɜ ɜ ɤɪɚɫɤɟ,%. 
 
Ɇɚɤɫɢɦɚɥɶɧɨ ɪɚɡɨɜɵɣ ɜɵɛɪɨɫ: 
 ܩˑˍ =  𝑃∙ଵ଴6௡௧ଷ଺଴଴, ɝ/ɫ              (7.9) 
 
ɝɞɟ t – ɱɢɫɥɨ ɪɚɛɨɱɢɯ ɱɚɫɨɜ ɜ ɞɟɧɶ, ɱ; 
n – ɱɢɫɥɨ ɞɧɟɣ ɪɚɛɨɬɵ ɭɱɚɫɬɤɚ, ɞɧ.; 𝑃 – ɜɚɥɨɜɵɣ ɜɵɛɪɨɫ. 








ɜɪɟɞɧɵɯ ɜ-ɜ  
G, ɝ/ɫ 
Ⱥɰɟɬɨɧ 0,733 0,282 




Ȼɭɬɢɥɚɰɟɬɚɬ 0,828 0,3170 
ɍɚɣɬɫɩɢɪɢɬ 0,059 0,0 
Ɍɨɥɭɨɥ 2,397 0,9036 
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Ⱥɷɪɨɡɨɥɶ ɤɪɚɫɤɢ 0,831 0,3206 
 
ȼ ɪɟɡɭɥɶɬɚɬɟ ɪɭɱɧɵɯ ɪɚɫɱɟɬɨɜ ɢ ɩɟɪɟɜɨɞɚ ɡɧɚɱɟɧɢɣ ɫ ɩɨɦɨɳɶɸ ɤɚɥɶɤɭɥɹɬɨɪɚ 
ɈɇȾ-86 ɫɨɫɬɚɜɥɟɧɚ ɫɪɚɜɧɢɬɟɥɶɧɚɹ ɬɚɛɥɢɰɚ ɜɵɛɪɨɫɚ ɜɟɳɟɫɬɜ. 
























ɢ ɦɟɯɚɧɢɡɦɨɜ  
0337 CO 0,0311 0,0408 0,0003 0,50 
2754 CH 0,0028 0,0037 0,0001 0,70 
0304 NOx 0,0003 0,00072 0 0,60 












2314 Ⱥɰɟɬɨɧ 0,733 0,282 0,0035 0,35 
0157 ɇɟɮɪɚɫ 1,257 0,4800 0,0104 0,28 
3251 ɇɟɛɭɬɢɥɨɜ
ɵɣ ɫɩɢɪɬ 
2,570 0,9855 0,0065 0,16 
0132 Ȼɭɬɢɥɚɰɟɬɚ
ɬ 
0,828 0,3170 0,0138 0,1 
2752 ɍɚɣɬɫɩɢɪɢ
ɬ 
0,059 0,0 0 0 
0616 Ɍɨɥɭɨɥ 2,397 0,9036 0,0065 0,6 
1323 Ⱥɷɪɨɡɨɥɶ 
ɤɪɚɫɤɢ 





5,032 0,0151 0,002 0,50 
0143 Ɇɚɪɝɚɧɟɰ 0,467 0,00141 0,0007 0,03 
0123 Ɉɤɫɢɞ 4,56 0,0137 0,0032 0,08 
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ɠɟɥɟɡɚ 
 ɂɬɨɝɨ: 0,0603 5,1 
 
ȼ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɪɟɡɭɥɶɬɚɬɚɦɢ ɬɚɛɥɢɰɵ 7.7, ɱɬɨ ɡɧɚɱɟɧɢɹ 
ɤɨɧɰɟɧɬɪɚɰɢɢ ɡɚɝɪɹɡɧɟɧɢɣ ɨɬ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɧɟ ɩɪɟɜɵɲɚɸɬ ɭɫɬɚɧɨɜɥɟɧɧɵɟ 
ɧɨɪɦɚɦɢ ɩɪɟɞɟɥɶɧɨ ɞɨɩɭɫɬɢɦɵɟ ɡɧɚɱɟɧɢɹ. 
 
7.2.4 Ɇɟɪɨɩɪɢɹɬɢɹ ɩɨ ɫɛɨɪɭ, ɢɫɩɨɥɶɡɨɜɚɧɢɸ, ɨɛɟɡɜɪɟɠɢɜɚɧɢɸ, 
ɬɪɚɧɫɩɨɪɬɢɪɨɜɤɟ ɢ ɪɚɡɦɟɳɟɧɢɸ ɨɬɯɨɞɨɜ 
ɋɬɪɨɢɬɟɥɶɧɵɟ ɨɬɯɨɞɵ, ɨɛɪɚɡɭɸɳɢɟɫɹ ɩɪɢ ɩɪɨɢɡɜɨɞɫɬɜɟ ɫɬɪɨɢɬɟɥɶɧɨ-
ɦɨɧɬɚɠɧɵɯ ɪɚɛɨɬ ɜ ɩɟɪɢɨɞ ɤɚɩɢɬɚɥɶɧɨɝɨ ɫɬɪɨɢɬɟɥɶɫɬɜɚ, ɨɩɪɟɞɟɥɟɧɵ ɜ 
ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ[21] ɢ [22]. ɉɪɚɜɢɥɚ ɪɚɡɪɚɛɨɬɤɢ ɢ ɩɪɢɦɟɧɟɧɢɟ ɧɨɪɦɚɬɢɜɨɜ 
ɬɪɭɞɧɨɭɫɬɪɚɧɢɦɵɯ ɩɨɬɟɪɶ ɢ ɨɬɯɨɞɨɜ ɦɚɬɟɪɢɚɥɨɜ ɜ ɫɬɪɨɢɬɟɥɶɫɬɜɟ» 
Ʉɥɚɫɫ ɨɩɚɫɧɨɫɬɢ ɢ ɤɨɞ ɨɛɪɚɡɭɸɳɢɯɫɹ ɨɬɯɨɞɨɜ ɨɩɪɟɞɟɥɟɧɵ ɩɨ ɞɚɧɧɵɦ 
ɧɨɪɦɚɬɢɜɧɨɝɨ ɞɨɤɭɦɟɧɬɚ.  
Ɉɝɚɪɤɢ ɫɜɚɪɨɱɧɵɯ ɷɥɟɤɬɪɨɞɨɜ (3512160101995):  
 
Ɇɚɫɫɚ ɨɛɪɚɡɭɸɳɢɯɫɹ ɨɝɚɪɤɨɜ ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 
Ɇɨɝ =  Ɋɷi  ɋɨɝ   Ʉɧ   10 –2     ɬ/ɝɨɞ,     ɝɞɟ:(7.10) 
Ɋɷi – ɦɚɫɫɚ ɢɡɪɚɫɯɨɞɨɜɚɧɧɵɯ ɫɜɚɪɨɱɧɵɯ ɷɥɟɤɬɪɨɞɨɜ i-ɨɣ ɦɚɪɤɢ = 0,080 ɬ/ɝɨɞ; 
ɋɨɝ – ɧɨɪɦɚɬɢɜ ɨɛɪɚɡɨɜɚɧɢɹ ɨɝɚɪɤɨɜ, % ɨɬ ɦɚɫɫɵ ɷɥɟɤɬɪɨɞɨɜ = 5 %  
Ʉɧ – ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ ɧɟɪɚɜɧɨɦɟɪɧɨɫɬɶ ɨɛɪɚɡɨɜɚɧɢɹ ɨɝɚɪɤɨɜ 
(ɨɛɪɚɡɨɜɚɧɢɟ ɨɝɚɪɤɨɜ ɪɚɡɧɨɣ ɞɥɢɧɵ ɩɪɢ ɪɚɛɨɬɟ ɧɚ ɨɛɴɟɤɬɚɯ) = 1,3. 
Ɇɨɝ = 0,080   5   1,3   10 –2 = 0,0052  ɬ/ɝɨɞ. 
Ɉɤɚɥɢɧɚ, ɲɥɚɤ ɫɜɚɪɨɱɧɵɣ (3140480001994):  
Ɇɲɥ ɫ = ɋɲɥ ɫ  Ɋɷi / 102   ɬ/ɝɨɞ, ɝɞɟ:                                                               (7.20) 
ɋɲɥ ɫ – ɧɨɪɦɚɬɢɜ ɨɛɪɚɡɨɜɚɧɢɹ ɫɜɚɪɨɱɧɨɝɨ ɲɥɚɤɚ = 10 %; 
 
 ɂɡɦ. Ʌɢɫɬ №ɞɨɤɭɦ. ɉɨɞɩɢɫɶ Ⱦɚɬɚ 
Ʌɢɫɬ 
117 Ⱦɉ – 08.05.01. ɉɁ 
Ɋɷi – ɦɚɫɫɚ ɢɡɪɚɫɯɨɞɨɜɚɧɧɵɯ ɫɜɚɪɨɱɧɵɯ ɷɥɟɤɬɪɨɞɨɜ i-ɨɣ ɦɚɪɤɢ = 0,080 ɬ/ɝɨɞ. 
Ɇɲɥ ɫ = 10   0,080 / 102 = 0,008  ɬ/ɝɨɞ. 
Ɍɜɟɪɞɵɟ ɛɵɬɨɜɵɟ ɨɬɯɨɞɵ:  
 Ɋɚɫɱɟɬ ɬɜɟɪɞɵɯ ɛɵɬɨɜɵɯ ɨɬɯɨɞɨɜ (ɌȻɈ) ɩɪɨɢɡɜɟɞɟɧ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ 
ɧɨɪɦɚɬɢɜɚɦɢ ɧɚɤɨɩɥɟɧɢɹ ɧɚ 1 ɱɟɥɨɜɟɤɚ -0,04 ɬ/ɝɨɞ. ɉɪɢ ɱɢɫɥɟɧɧɨɫɬɢ 
ɪɚɛɨɬɚɸɳɢɯ 40ɱɟɥɨɜɟɤ, ɜɵɯɨɞ ɌȻɈ ɫɨɫɬɚɜɢɬ 1,6 ɬ/ɝɨɞ 
  ɌȻɈ ɜɪɟɦɟɧɧɨ ɧɚɤɚɩɥɢɜɚɸɬɫɹ ɧɚ ɫɩɟɰɢɚɥɢɡɢɪɨɜɚɧɧɵɯ ɩɥɨɳɚɞɤɚɯ ɜ 
ɫɬɚɧɞɚɪɬɧɵɯ ɤɨɧɬɟɣɧɟɪɚɯ ɨɛɴɟɦɨɦ 0,75 ɦ3 ɤɚɠɞɵɣ. ɉɨ ɦɟɪɟ ɧɚɤɨɩɥɟɧɢɹ 
ɜɵɜɨɡɹɬɫɹ ɧɚ ɩɨɥɢɝɨɧ ɌȻɈ ɫɩɟɰɢɚɥɢɡɢɪɨɜɚɧɧɵɦ ɚɜɬɨɬɪɚɧɫɩɨɪɬɨɦ. 
Ɉɫɧɨɜɧɵɟ ɜɢɞɵ ɨɬɯɨɞɨɜ, ɨɛɪɚɡɭɸɳɢɯɫɹ ɜ ɩɪɨɰɟɫɫɟ ɫɬɪɨɢɬɟɥɶɫɬɜɚ 
ɡɞɚɧɢɹ, ɫɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɭ 7.7 
Ɍɚɛɥɢɰɚ 7.7 - Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɨɜ ɨɛɪɚɡɨɜɚɧɢɹ ɨɬɯɨɞɨɜ 

















1 Ʌɨɦ ɛɥɨɤɨɜ 3512020101
995 
V 59,6 2% 1,2 
2 Ʌɨɦ ɫɬɚɥɢ 
ɭɝɥɟɪɨɞɢɫɬɵɯ 










IV 32 2% 0,64 
4 ɒɥɚɤ ɫɜɚɪɨɱɧɵɣ 3140480009
94 
V 0,1 8% 0,008 














IV 0,8 3% 0,024 
 ɂɡɦ. Ʌɢɫɬ №ɞɨɤɭɦ. ɉɨɞɩɢɫɶ Ⱦɚɬɚ 
Ʌɢɫɬ 
118 Ⱦɉ – 08.05.01. ɉɁ 
ȿɦɤɨɫɬɢ ɞɥɹ ɝɨɪɸɱɟ-ɫɦɚɡɨɱɧɵɯ ɦɚɬɟɪɢɚɥɨɜ ɢ ɛɢɬɭɦɚ ɨɛɨɪɭɞɭɸɬɫɹ 
ɫɩɟɰɢɚɥɶɧɵɦɢ ɩɪɢɫɩɨɫɨɛɥɟɧɢɹɦɢ ɢ ɜɵɩɨɥɧɹɸɬɫɹ ɦɟɪɨɩɪɢɹɬɢɹ ɞɥɹ ɡɚɳɢɬɵ 
ɩɨɱɜɵ ɨɬ ɡɚɝɪɹɡɧɟɧɢɹ. 
ȼɵɜɨɞ ɢ ɪɟɤɨɦɟɧɞɚɰɢɢ 
ȼ ɞɚɧɧɨɦ ɪɚɡɞɟɥɟ ɛɵɥɚ ɩɪɨɢɡɜɟɞɟɧɚ  ɩɪɨɜɟɪɤɚ ɫɨɨɬɜɟɬɫɬɜɢɹ 
ɯɨɡɹɣɫɬɜɟɧɧɵɯ ɪɟɲɟɧɢɣ, ɪɚɰɢɨɧɚɥɶɧɨɝɨ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɩɪɢɪɨɞɧɵɯ ɪɟɫɭɪɫɨɜ 
ɬɪɟɛɨɜɚɧɢɹɦ ɨɯɪɚɧɵ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ ɢ ɷɤɨɥɨɝɢɱɟɫɤɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ ɜ 
ɩɟɪɢɨɞ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɮɭɬɛɨɥɶɧɨɝɨ ɦɚɧɟɠɚ ɜ ɝ. Ⱥɛɚɤɚɧɟ. 
ɋɨɝɥɚɫɧɨ ɩɪɨɢɡɜɟɞɟɧɧɵɦ ɪɚɫɱɟɬɚɦ ɤɨɥɢɱɟɫɬɜɨ ɡɚɝɪɹɡɧɹɸɳɢɯ ɜɟɳɟɫɬɜ 
ɧɟ ɩɪɟɜɵɲɚɟɬ ɞɨɩɭɫɬɢɦɵɟ ɉȾɄ ɩɪɢ: 
 ɪɚɛɨɬɟ ɫɬɪɨɢɬɟɥɶɧɨɝɨ ɚɜɬɨɬɪɚɧɫɩɨɪɬɚ; 
 ɫɜɚɪɨɱɧɵɯ ɪɚɛɨɬɚɯ; 
 ɥɚɤɨɤɪɚɫɨɱɧɵɯ ɪɚɛɨɬɚɯ. 
ȼ ɩɟɪɢɨɞ ɜɟɞɟɧɢɹ ɫɬɪɨɢɬɟɥɶɧɵɯ ɪɚɛɨɬ ɛɭɞɟɬ ɨɛɪɚɡɨɜɵɜɚɬɶɫɹ, ɢ 
ɧɚɤɚɩɥɢɜɚɬɶɫɹ ɫɬɪɨɢɬɟɥɶɧɵɣ ɦɭɫɨɪ, ɤɨɬɨɪɵɣ ɩɥɚɧɢɪɭɟɬɫɹ ɩɟɪɢɨɞɢɱɟɫɤɢ 
ɜɵɜɨɡɢɬɶ ɫɨ ɫɬɪɨɢɬɟɥɶɧɨɣ ɩɥɨɳɚɞɤɢ. ɉɨɷɬɨɦɭ ɩɪɢ ɜɪɟɦɟɧɧɨɦ ɯɪɚɧɟɧɢɢ 
ɨɬɯɨɞɨɜ ɧɚ ɨɬɤɪɵɬɵɯ ɩɥɨɳɚɞɤɚɯ ɛɟɡ ɬɚɪɵ (ɧɚɜɚɥɨɦ, ɧɚɫɵɩɶɸ) ɞɨɥɠɧɵ 
ɫɨɛɥɸɞɚɬɶɫɹ ɫɥɟɞɭɸɳɢɟ ɭɫɥɨɜɢɹ: 
- ɜɪɟɦɟɧɧɵɟ ɫɤɥɚɞɵ ɢ ɨɬɤɪɵɬɵɟ ɩɥɨɳɚɞɤɢ ɞɨɥɠɧɵ ɪɚɫɩɨɥɚɝɚɬɶɫɹ ɫ 
ɩɨɞɜɟɬɪɟɧɧɨɣ ɫɬɨɪɨɧɵ ɩɨ ɨɬɧɨɲɟɧɢɸ ɤ ɠɢɥɨɣ ɡɚɫɬɪɨɣɤɟ; 
-ɩɨɜɟɪɯɧɨɫɬɶ ɯɪɚɧɹɳɢɯɫɹ ɧɚɫɵɩɶɸ ɨɬɯɨɞɨɜ ɢɥɢ ɨɬɤɪɵɬɵɯ ɩɪɢɟɦɧɢɤɨɜ-
ɧɚɤɨɩɢɬɟɥɟɣ ɞɨɥɠɧɚ ɛɵɬɶ ɡɚɳɢɳɟɧɚ ɨɬ ɜɨɡɞɟɣɫɬɜɢɹ ɚɬɦɨɫɮɟɪɧɵɯ ɨɫɚɞɤɨɜ ɢ 
ɜɟɬɪɨɜ (ɭɤɪɵɬɢɟ ɛɪɟɡɟɧɬɨɦ, ɨɛɨɪɭɞɨɜɚɧɢɟ ɧɚɜɟɫɨɦ ɢ ɬ.ɞ.); 
ɂɡ ɜɫɟɝɨ ɜɵɲɟɩɟɪɟɱɢɫɥɟɧɧɨɝɨ ɦɨɠɧɨ ɫɞɟɥɚɬɶ ɜɵɜɨɞ ɨ ɫɨɨɬɜɟɬɫɬɜɢɢ 
ɯɨɡɹɣɫɬɜɟɧɧɵɯ ɪɟɲɟɧɢɣ, ɞɟɹɬɟɥɶɧɨɫɬɢ ɢ ɟɟ ɪɟɡɭɥɶɬɚɬɨɜ ɬɪɟɛɨɜɚɧɢɹɦ ɨɯɪɚɧɵ 
ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ ɢ ɷɤɨɥɨɝɢɱɟɫɤɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ ɩɪɨɰɟɫɫɚ ɫɬɪɨɢɬɟɥɶɫɬɜɚ 
(ɢɫɤɥɸɱɚɹ 
ɤɪɭɩɧɨɝɚɛɚɪɢɬɧɵɣ) 
7 Ɉɫɬɟɤɥɟɧɢɟ 3418000000 
0 
V 0,79 1,5% 0,012 
 ɂɬɨɝɨ:     8,09 ɬ 
 ɂɡɦ. Ʌɢɫɬ №ɞɨɤɭɦ. ɉɨɞɩɢɫɶ Ⱦɚɬɚ 
Ʌɢɫɬ 
119 Ⱦɉ – 08.05.01. ɉɁ 
ɤɪɵɬɨɝɨ ɮɭɬɛɨɥɶɧɨɝɨ ɦɚɧɟɠɚ ɜ ɝ. Ⱥɛɚɤɚɧɟ ɢ ɩɨɪɟɤɨɦɟɧɞɨɜɚɬɶ ɞɚɧɧɵɣ ɩɪɨɟɤɬ 



























 ɂɡɦ. Ʌɢɫɬ №ɞɨɤɭɦ. ɉɨɞɩɢɫɶ Ⱦɚɬɚ 
Ʌɢɫɬ 
120 Ⱦɉ – 08.05.01. ɉɁ 
ɁȺɄɅЮЧȿɇɂȿ 
 
ȼ ɞɚɧɧɨɦ ɞɢɩɥɨɦɧɨɦ ɩɪɨɟɤɬɟ ɛɵɥ ɡɚɩɪɨɟɤɬɢɪɨɜɚɧ ɤɪɵɬɵɣ ɮɭɬɛɨɥɶɧɵɣ 
ɦɚɧɟɠ ɜ ɝ. Ⱥɛɚɤɚɧɟ. ɉɪɨɜɟɞɟɧɚ ɪɚɛɨɬɚ ɩɨ ɪɚɡɪɚɛɨɬɤɟ ɚɪɯɢɬɟɤɬɭɪɧɨ – 
ɫɬɪɨɢɬɟɥɶɧɨɣ ɱɚɫɬɢ ɜ ɬɨɦ ɱɢɫɥɟ ɨɛɴɟɦɧɨ – ɩɥɚɧɢɪɨɜɨɱɧɨɝɨ ɪɟɲɟɧɢɹ, 
ɤɨɧɫɬɪɭɤɬɢɜɧɨɝɨ ɪɟɲɟɧɢɹ ɢ ɞɪ. ɉɪɨɢɡɜɟɞɟɧ ɬɟɩɥɨɬɟɯɧɢɱɟɫɤɢɣ ɪɚɫɱɟɬ 
ɨɝɪɚɠɞɚɸɳɢɯ ɤɨɧɫɬɪɭɤɰɢɣ.  
ȼ ɤɨɧɫɬɪɭɤɬɢɜɧɨɣ ɱɚɫɬɢ ɫɞɟɥɚɧɨ ɨɩɢɫɚɧɢɟ ɢ ɪɚɫɱɟɬ ɨɫɧɨɜɧɵɯ ɧɟɫɭɳɢɯ 
ɤɨɧɫɬɪɭɤɰɢɣ ɡɞɚɧɢɹ. 
ɇɚ ɨɫɧɨɜɚɧɢɢ ɫɨɛɪɚɧɧɵɯ ɧɚɝɪɭɡɨɤ ɢ ɢɧɠɟɧɟɪɧɨ – ɝɟɨɥɨɝɢɱɟɫɤɢɯ 
ɢɡɵɫɤɚɧɢɣ ɪɚɫɫɱɢɬɚɧɵ ɮɭɧɞɚɦɟɧɬɵ ɩɨɞ ɫɨɨɪɭɠɟɧɢɟ. 
ȼ ɪɚɡɞɟɥɟ ɬɟɯɧɨɥɨɝɢɹ ɢ ɨɪɝɚɧɢɡɚɰɢɹ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɫɨɫɬɚɜɥɟɧɵ: 
ɜɟɞɨɦɨɫɬɶ ɨɛɴɟɦɨɜ ɪɚɛɨɬ, ɜɟɞɨɦɨɫɬɶ ɝɪɭɡɨɡɚɯɜɚɬɧɵɯ ɩɪɢɫɩɨɫɨɛɥɟɧɢɣ;  
ɩɨɞɨɛɪɚɧ ɤɪɚɧ ɞɥɹ ɦɨɧɬɚɠɚ ɤɨɧɫɬɪɭɤɰɢɣ, ɫɞɟɥɚɧ ɪɚɫɱɟɬ ɚɜɬɨɦɨɛɢɥɶɧɨɝɨ 
ɬɪɚɧɫɩɨɪɬɚ ɞɥɹ ɞɨɫɬɚɜɤɢ ɝɪɭɡɨɜ. Ɋɚɡɪɚɛɨɬɚɧ ɫɬɪɨɣɝɟɧɩɥɚɧ, ɫɨɫɬɚɜɥɟɧɵ: 
ɤɚɥɟɧɞɚɪɧɵɣ ɩɥɚɧ, ɝɪɚɮɢɤ ɞɜɢɠɟɧɢɹ ɪɚɛɨɱɢɯ, ɝɪɚɮɢɤ ɞɜɢɠɟɧɢɹ ɦɚɲɢɧ, 
ɝɪɚɮɢɤ ɞɨɫɬɚɜɤɢ ɦɚɬɟɪɢɚɥɨɜ. 
Ɍɚɤɠɟ ɫɨɫɬɚɜɥɟɧɵ ɢɧɫɬɪɭɤɰɢɢ ɩɨ ɨɯɪɚɧɟ ɬɪɭɞɚ ɢ ɬɟɯɧɢɤɢ ɛɟɡɨɩɚɫɧɨɫɬɢ 
ɞɥɹ ɪɚɛɨɱɢɯ.  
Ȼɵɥɚ ɩɪɨɜɟɞɟɧɚ ɨɰɟɧɤɚ ɜɨɡɞɟɣɫɬɜɢɹ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɧɚ ɨɤɪɭɠɚɸɳɭɸ 
ɫɪɟɞɭ. ȼɫɟ ɜɵɛɪɨɫɵ ɢ ɨɬɯɨɞɵ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɫɨɨɬɜɟɬɫɬɜɭɸɬ ɧɨɪɦɚɦ ɨɯɪɚɧɵ 
ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ ɬɪɟɛɨɜɚɧɢɹɦ ɷɤɨɥɨɝɢɱɟɫɤɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ.  
ȼ ɪɚɡɞɟɥɟ ɷɤɨɧɨɦɢɤɚ ɛɵɥɚ ɫɨɫɬɚɜɥɟɧɚ ɥɨɤɚɥɶɧɚɹ ɫɦɟɬɚ ɧɚ 








 ɂɡɦ. Ʌɢɫɬ №ɞɨɤɭɦ. ɉɨɞɩɢɫɶ Ⱦɚɬɚ 
Ʌɢɫɬ 
121 Ⱦɉ – 08.05.01. ɉɁ 
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(ɧɚɢɦɟɧɨɜɚɧɢɟ ɫɬɪɨɣɤɢ)
ɅɈɄАɅɖɇɕɃ ɋɆȿɌɇɕɃ ɊАɋɑȿɌ № 01
(ɥɨɤɚɥɶɧɚɹ ɫɦɟɬɚ)
ɧɚ 
(ɧɚɢɦɟɧɨɜɚɧɢɟ ɪɚɛɨɬ ɢ ɡɚɬɪɚɬ, ɧɚɢɦɟɧɨɜɚɧɢɟ ɨɛъɟɤɬɚ)
ɋɦɟɬɧɚɹ ɫɬɨɢɦɨɫɬɶ ɫɬɪɨɢɬɟɥɶɧɵɯ ɪɚɛɨɬ _______________________________________________________________________________________________ɬɵɫ. ɪɭɛ.
ɋɪɟɞɫɬɜɚ  ɧɚ ɨɩɥɚɬɭ ɬɪɭɞɚ _______________________________________________________________________________________________ɬɵɫ. ɪɭɛ.
ɋɦɟɬɧɚɹ ɬɪɭɞɨɟɦɤɨɫɬɶ _______________________________________________________________________________________________ɱɟɥ.ɱɚɫ
ɋɨɫɬɚɜɥɟɧ(ɚ) ɜ ɬɟɤɭɳɢɯ (ɩɪɨɝɧɨɡɧɵɯ) ɰɟɧɚɯ ɩɨ ɫɨɫɬɨɹɧɢɸ ɧɚ 2001ɝ.
Ɉɫɧ.Ɂ/ɩ Эɤ.Ɇɚɲ Ɂ/ɩɆɟɯ Ɉɫɧ.Ɂ/ɩ Эɤ.Ɇɚɲ Ɂ/ɩɆɟɯ








Ɋɚɡɪɚɛɨɬɤɚ ɝɪɭɧɬɚ ɫ ɩɨɝɪɭɡɤɨɣ ɧɚ ɚɜɬɨɦɨɛɢɥɢ-
ɫɚɦɨɫɜɚɥɵ ɷɤɫɤɚɜɚɬɨɪɚɦɢ ɫ ɤɨɜɲɨɦ 
ɜɦɟɫɬɢɦɨɫɬɶɸ: 0,65 (0,5-1) ɦ3, ɝɪɭɩɩɚ ɝɪɭɧɬɨɜ 2








Ɂɚɫɵɩɤɚ ɜɪɭɱɧɭɸ ɬɪɚɧɲɟɣ, ɩɚɡɭɯ ɤɨɬɥɨɜɚɧɨɜ ɢ 
ɹɦ, ɝɪɭɩɩɚ ɝɪɭɧɬɨɜ: 2
100 ɦ3 12.41 729 729 9047 9047 97.2 1206.25





Ɋɚɡɞɟɥ 1. Ɂɟɦɥяɧɵɟ ɪɚɛɨɬɵ























ɋɬɨɢɦɨɫɬɶ ɟɞɢɧɢɰɵ, ɪɭɛ. Ɉɛɳɚɹ ɫɬɨɢɦɨɫɬɶ, ɪɭɛ.
ˁтра̦ица ϭ
ГˀАНД-ˁ̥ета ϮϬϭϵ









ɍɫɬɪɨɣɫɬɜɨ ɠɟɥɟɡɨɛɟɬɨɧɧɵɯ ɮɭɧɞɚɦɟɧɬɨɜ 
ɨɛɳɟɝɨ ɧɚɡɧɚɱɟɧɢɹ ɩɨɞ ɤɨɥɨɧɧɵ ɨɛɴɟɦɨɦ: ɞɨ 5 
ɦ3








ɍɫɬɪɨɣɫɬɜɨ ɥɟɧɬɨɱɧɵɯ ɮɭɧɞɚɦɟɧɬɨɜ: 
ɠɟɥɟɡɨɛɟɬɨɧɧɵɯ ɩɪɢ ɲɢɪɢɧɟ ɩɨ ɜɟɪɯɭ ɛɨɥɟɟ 
1000 ɦɦ









Ȼɟɬɨɧ ɬɹɠɟɥɵɣ, ɤɪɭɩɧɨɫɬɶ ɡɚɩɨɥɧɢɬɟɥɹ: 20 ɦɦ, 
ɤɥɚɫɫ ȼ20 (Ɇ250)









Ƚɨɪɹɱɟɤɚɬɚɧɚɹ ɚɪɦɚɬɭɪɧɚɹ ɫɬɚɥɶ ɩɟɪɢɨɞɢɱɟɫɤɨɝɨ 
ɩɪɨɮɢɥɹ ɤɥɚɫɫɚ: Ⱥ-III, ɞɢɚɦɟɬɪɨɦ 25-28 ɦɦ









Ƚɨɪɹɱɟɤɚɬɚɧɚɹ ɚɪɦɚɬɭɪɧɚɹ ɫɬɚɥɶ ɩɟɪɢɨɞɢɱɟɫɤɨɝɨ 
ɩɪɨɮɢɥɹ ɤɥɚɫɫɚ: Ⱥ-III, ɞɢɚɦɟɬɪɨɦ 16-18 ɦɦ









Ƚɨɪɹɱɟɤɚɬɚɧɚɹ ɚɪɦɚɬɭɪɧɚɹ ɫɬɚɥɶ ɩɟɪɢɨɞɢɱɟɫɤɨɝɨ 
ɩɪɨɮɢɥɹ ɤɥɚɫɫɚ: Ⱥ-III, ɞɢɚɦɟɬɪɨɦ 10 ɦɦ
ɬ 4.28 8014.15 34301
939595 28415 22905 2750 3270.5 205.81
ɂɬɨɝɨ ɩɨ ɪɚɡɞɟɥɭ 1 Ɂɟɦɥяɧɵɟ ɪɚɛɨɬɵ
Ɋɚɡɞɟɥ 2. ɍɫɬɪɨɣɫɬɜɨ ɮɭɧɞɚɦɟɧɬɨɜ
ɂɬɨɝɨ ɩɪɹɦɵɟ ɡɚɬɪɚɬɵ ɩɨ ɪɚɡɞɟɥɭ ɜ ɛɚɡɢɫɧɵɯ ɰɟɧɚɯ
ˁтра̦ица Ϯ
ГˀАНД-ˁ̥ета ϮϬϭϵ











ɍɫɬɪɨɣɫɬɜɨ ɠɟɥɟɡɨɛɟɬɨɧɧɵɯ ɤɨɥɨɧɧ ɜ 
ɞɟɪɟɜɹɧɧɨɣ ɨɩɚɥɭɛɤɟ ɜɵɫɨɬɨɣ: ɞɨ 4 ɦ, 
ɩɟɪɢɦɟɬɪɨɦ ɞɨ 2 ɦ









Ȼɟɬɨɧ ɬɹɠɟɥɵɣ, ɤɪɭɩɧɨɫɬɶ ɡɚɩɨɥɧɢɬɟɥɹ: 20 ɦɦ, 
ɤɥɚɫɫ ȼ20 (Ɇ250)









Ƚɨɪɹɱɟɤɚɬɚɧɚɹ ɚɪɦɚɬɭɪɧɚɹ ɫɬɚɥɶ ɩɟɪɢɨɞɢɱɟɫɤɨɝɨ 
ɩɪɨɮɢɥɹ ɤɥɚɫɫɚ: Ⱥ-III, ɞɢɚɦɟɬɪɨɦ 16-18 ɦɦ









Ƚɨɪɹɱɟɤɚɬɚɧɚɹ ɚɪɦɚɬɭɪɧɚɹ ɫɬɚɥɶ ɩɟɪɢɨɞɢɱɟɫɤɨɝɨ 
ɩɪɨɮɢɥɹ ɤɥɚɫɫɚ: Ⱥ-III, ɞɢɚɦɟɬɪɨɦ 8 ɦɦ








Ɇɨɧɬɚɠ ɤɨɥɨɧɧ ɬ 47.458 564.94 195.3 261.82 28.75 26811 9269 12425 1364 18.87 895.53 2.17 102.98
ɂɬɨɝɨ ɩɨ ɪɚɡɞɟɥɭ 2 ɍɫɬɪɨɣɫɬɜɨ ɮɭɧɞɚɦɟɧɬɨɜ














Ⱦɜɭɬɚɜɪɵ ɫ ɩɚɪɚɥɥɟɥɶɧɵɦɢ ɝɪɚɧɹɦɢ ɩɨɥɨɤ 
ɧɨɪɦɚɥɶɧɵɟ «Ȼ», ɫɬɚɥɶ: ɩɨɥɭɫɩɨɤɨɣɧɚɹ, №35










Ɇɨɧɬɚɠ ɨɝɪɚɠɞɚɸɳɢɯ ɤɨɧɫɬɪɭɤɰɢɣ ɫɬɟɧ: ɢɡ 
ɩɪɨɮɢɥɢɪɨɜɚɧɧɨɝɨ ɥɢɫɬɚ ɩɪɢ ɜɵɫɨɬɟ ɡɞɚɧɢɹ ɞɨ 
30 ɦ




















Ⱦɟɬɚɥɢ ɤɪɟɩɥɟɧɢɹ ɦɚɫɫɨɣ ɞɨ 0,001ɬ (ɫɚɦɨɪɟɡɵ 
ɞɥɹ ɩɪɨɮɥɢɫɬɚ)








ɂɡɨɥɹɰɢɹ ɩɨɤɪɵɬɢɣ ɢ ɩɟɪɟɤɪɵɬɢɣ ɢɡɞɟɥɢɹɦɢ ɢɡ 
ɜɨɥɨɤɧɢɫɬɵɯ ɢ ɡɟɪɧɢɫɬɵɯ ɦɚɬɟɪɢɚɥɨɜ ɧɚɫɭɯɨ
ɦ3 1660 142.72 98.29 44.43 6.96 236915 163161 73754 11554 10.58 17562.8 0.6 996
ˁтра̦ица ϰ
ГˀАНД-ˁ̥ета ϮϬϭϵ









ɉɥɢɬɵ ɢɡ ɦɢɧɟɪɚɥɶɧɨɣ ɜɚɬɵ: ɧɚ ɫɢɧɬɟɬɢɱɟɫɤɨɦ 
ɫɜɹɡɭɸɳɟɦ ɉ-125 ,(ȽɈɋɌ 9573-96)
ɦ3 1693 359.64 608871











ɉɥɚɧɢɪɨɜɤɚ ɩɥɨɳɚɞɟɣ: ɦɟɯɚɧɢɡɢɪɨɜɚɧɧɵɦ 
ɫɩɨɫɨɛɨɦ, ɝɪɭɩɩɚ ɝɪɭɧɬɨɜ 2
1000 ɦ2 15.29 105.87 105.87 14.86 1619 1619 227 1.1 16.82











ɍɫɬɪɨɣɫɬɜɨ ɩɟɪɟɤɪɵɬɢɣ ɛɟɡɛɚɥɨɱɧɵɯ ɬɨɥɳɢɧɨɣ: 
ɞɨ 200 ɦɦ ɧɚ ɜɵɫɨɬɟ ɨɬ ɨɩɨɪɧɨɣ ɩɥɨɳɚɞɢ ɞɨ 6 ɦ









Ȼɟɬɨɧ ɬɹɠɟɥɵɣ, ɤɪɭɩɧɨɫɬɶ ɡɚɩɨɥɧɢɬɟɥɹ: 20 ɦɦ, 
ɤɥɚɫɫ ȼ20 (Ɇ250)
ɦ3 500.5 667.83 334249
ɂɬɨɝɨ ɩɨ ɪɚɡɞɟɥɭ 3 Ɇɨɧɬɚɠ ɤɚɪɤɚɫɚ
Ɋɚɡɞɟɥ 4. ɉɨɞɝɨɬɨɜɢɬɟɥɶɧɵɟ ɪɚɛɨɬɵ
ɂɬɨɝɨ ɩɪɹɦɵɟ ɡɚɬɪɚɬɵ ɩɨ ɪɚɡɞɟɥɭ ɜ ɛɚɡɢɫɧɵɯ ɰɟɧɚɯ
ɇɚɤɥɚɞɧɵɟ ɪɚɫɯɨɞɵ
ɋɦɟɬɧɚɹ ɩɪɢɛɵɥɶ
ɂɬɨɝɨ ɩɨ ɪɚɡɞɟɥɭ 4 ɉɨɞɝɨɬɨɜɢɬɟɥɶɧɵɟ ɪɚɛɨɬɵ
Ɋɚɡɞɟɥ 5. ɍɫɬɪɨɣɫɬɜɨ ɦɨɧɨɥɢɬɧɵɯ ɩɟɪɟɤɪɵɬɢɣ
1 ɷɬɚɠ














Ƚɨɪɹɱɟɤɚɬɚɧɚɹ ɚɪɦɚɬɭɪɧɚɹ ɫɬɚɥɶ ɩɟɪɢɨɞɢɱɟɫɤɨɝɨ 
ɩɪɨɮɢɥɹ ɤɥɚɫɫɚ: Ⱥ-III, ɞɢɚɦɟɬɪɨɦ 16-18 ɦɦ









Ƚɨɪɹɱɟɤɚɬɚɧɚɹ ɚɪɦɚɬɭɪɧɚɹ ɫɬɚɥɶ ɩɟɪɢɨɞɢɱɟɫɤɨɝɨ 
ɩɪɨɮɢɥɹ ɤɥɚɫɫɚ: Ⱥ-III, ɞɢɚɦɟɬɪɨɦ 12 ɦɦ








ɍɫɬɪɨɣɫɬɜɨ ɩɟɪɟɤɪɵɬɢɣ ɛɟɡɛɚɥɨɱɧɵɯ ɬɨɥɳɢɧɨɣ: 
ɞɨ 200 ɦɦ ɧɚ ɜɵɫɨɬɟ ɨɬ ɨɩɨɪɧɨɣ ɩɥɨɳɚɞɢ ɞɨ 6 ɦ









Ȼɟɬɨɧ ɬɹɠɟɥɵɣ, ɤɪɭɩɧɨɫɬɶ ɡɚɩɨɥɧɢɬɟɥɹ: 20 ɦɦ, 
ɤɥɚɫɫ ȼ20 (Ɇ250)









Ƚɨɪɹɱɟɤɚɬɚɧɚɹ ɚɪɦɚɬɭɪɧɚɹ ɫɬɚɥɶ ɩɟɪɢɨɞɢɱɟɫɤɨɝɨ 
ɩɪɨɮɢɥɹ ɤɥɚɫɫɚ: Ⱥ-III, ɞɢɚɦɟɬɪɨɦ 16-18 ɦɦ









Ƚɨɪɹɱɟɤɚɬɚɧɚɹ ɚɪɦɚɬɭɪɧɚɹ ɫɬɚɥɶ ɩɟɪɢɨɞɢɱɟɫɤɨɝɨ 
ɩɪɨɮɢɥɹ ɤɥɚɫɫɚ: Ⱥ-III, ɞɢɚɦɟɬɪɨɦ 12 ɦɦ













ɍɫɬɪɨɣɫɬɜɨ ɩɟɪɟɤɪɵɬɢɣ ɛɟɡɛɚɥɨɱɧɵɯ ɬɨɥɳɢɧɨɣ: 
ɞɨ 200 ɦɦ ɧɚ ɜɵɫɨɬɟ ɨɬ ɨɩɨɪɧɨɣ ɩɥɨɳɚɞɢ ɞɨ 6 ɦ









Ȼɟɬɨɧ ɬɹɠɟɥɵɣ, ɤɪɭɩɧɨɫɬɶ ɡɚɩɨɥɧɢɬɟɥɹ: 20 ɦɦ, 
ɤɥɚɫɫ ȼ20 (Ɇ250)









Ƚɨɪɹɱɟɤɚɬɚɧɚɹ ɚɪɦɚɬɭɪɧɚɹ ɫɬɚɥɶ ɩɟɪɢɨɞɢɱɟɫɤɨɝɨ 
ɩɪɨɮɢɥɹ ɤɥɚɫɫɚ: Ⱥ-III, ɞɢɚɦɟɬɪɨɦ 16-18 ɦɦ









Ƚɨɪɹɱɟɤɚɬɚɧɚɹ ɚɪɦɚɬɭɪɧɚɹ ɫɬɚɥɶ ɩɟɪɢɨɞɢɱɟɫɤɨɝɨ 
ɩɪɨɮɢɥɹ ɤɥɚɫɫɚ: Ⱥ-III, ɞɢɚɦɟɬɪɨɦ 12 ɦɦ








ɍɫɬɪɨɣɫɬɜɨ ɩɟɪɟɤɪɵɬɢɣ ɛɟɡɛɚɥɨɱɧɵɯ ɬɨɥɳɢɧɨɣ: 
ɞɨ 200 ɦɦ ɧɚ ɜɵɫɨɬɟ ɨɬ ɨɩɨɪɧɨɣ ɩɥɨɳɚɞɢ ɞɨ 6 ɦ









Ȼɟɬɨɧ ɬɹɠɟɥɵɣ, ɤɪɭɩɧɨɫɬɶ ɡɚɩɨɥɧɢɬɟɥɹ: 20 ɦɦ, 
ɤɥɚɫɫ ȼ20 (Ɇ250)













Ƚɨɪɹɱɟɤɚɬɚɧɚɹ ɚɪɦɚɬɭɪɧɚɹ ɫɬɚɥɶ ɩɟɪɢɨɞɢɱɟɫɤɨɝɨ 
ɩɪɨɮɢɥɹ ɤɥɚɫɫɚ: Ⱥ-III, ɞɢɚɦɟɬɪɨɦ 12 ɦɦ









Ƚɨɪɹɱɟɤɚɬɚɧɚɹ ɚɪɦɚɬɭɪɧɚɹ ɫɬɚɥɶ ɩɟɪɢɨɞɢɱɟɫɤɨɝɨ 
ɩɪɨɮɢɥɹ ɤɥɚɫɫɚ: Ⱥ-III, ɞɢɚɦɟɬɪɨɦ 10 ɦɦ
ɬ 4.078 8014.15 32682











Ɇɨɧɬɚɠ ɤɪɨɜɟɥɶɧɨɝɨ ɩɨɤɪɵɬɢɹ: ɢɡ 
ɩɪɨɮɢɥɢɪɨɜɚɧɧɨɝɨ ɥɢɫɬɚ ɩɪɢ ɜɵɫɨɬɟ ɡɞɚɧɢɹ ɞɨ 
50 ɦ




















Ⱦɟɬɚɥɢ ɤɪɟɩɥɟɧɢɹ ɦɚɫɫɨɣ ɞɨ 0,001ɬ (ɫɚɦɨɪɟɡɵ 
ɞɥɹ ɩɪɨɮɥɢɫɬɚ)
ɬ 267.48 10100 2701548
Ɋɚɡɞɟɥ 6. Ʉɪɨɜɥя
ɂɬɨɝɨ ɩɪɹɦɵɟ ɡɚɬɪɚɬɵ ɩɨ ɪɚɡɞɟɥɭ ɜ ɛɚɡɢɫɧɵɯ ɰɟɧɚɯ
ɇɚɤɥɚɞɧɵɟ ɪɚɫɯɨɞɵ
ɋɦɟɬɧɚɹ ɩɪɢɛɵɥɶ
ɂɬɨɝɨ ɩɨ ɪɚɡɞɟɥɭ 5 ɍɫɬɪɨɣɫɬɜɨ ɦɨɧɨɥɢɬɧɵɯ ɩɟɪɟɤɪɵɬɢɣ
ˁтра̦ица ϴ
ГˀАНД-ˁ̥ета ϮϬϭϵ








ɍɫɬɪɨɣɫɬɜɨ ɩɚɪɨɢɡɨɥɹɰɢɢ: ɩɪɨɤɥɚɞɨɱɧɨɣ ɜ ɨɞɢɧ 
ɫɥɨɣ








ɍɬɟɩɥɟɧɢɟ ɩɨɤɪɵɬɢɣ ɩɥɢɬɚɦɢ: ɢɡ ɦɢɧɟɪɚɥɶɧɨɣ 
ɜɚɬɵ ɢɥɢ ɩɟɪɥɢɬɚ ɧɚ ɛɢɬɭɦɧɨɣ ɦɚɫɬɢɤɟ ɜ ɨɞɢɧ 
ɫɥɨɣ









ɉɥɢɬɵ ɢɡ ɦɢɧɟɪɚɥɶɧɨɣ ɜɚɬɵ: ɧɚ ɫɢɧɬɟɬɢɱɟɫɤɨɦ 
ɫɜɹɡɭɸɳɟɦ ɉ-75 ɬɨɥɳɢɧɨɣ 50 ɦɦ (ȽɈɋɌ 9573-
96)
ɦ3 1114.5 273.27 304559











ɍɫɬɪɨɣɫɬɜɨ ɠɟɥɟɡɨɛɟɬɨɧɧɵɯ ɫɬɟɧ ɢ ɩɟɪɟɝɨɪɨɞɨɤ 
ɜɵɫɨɬɨɣ: ɞɨ 6 ɦ, ɬɨɥɳɢɧɨɣ 200 ɦɦ









Ȼɟɬɨɧ ɬɹɠɟɥɵɣ, ɤɪɭɩɧɨɫɬɶ ɡɚɩɨɥɧɢɬɟɥɹ: 20 ɦɦ, 
ɤɥɚɫɫ ȼ20 (Ɇ250)
ɦ3 351.4 667.83 234675
Ɋɚɡɞɟɥ 7. ɋɬɟɧɵ
ɂɬɨɝɨ ɩɪɹɦɵɟ ɡɚɬɪɚɬɵ ɩɨ ɪɚɡɞɟɥɭ ɜ ɛɚɡɢɫɧɵɯ ɰɟɧɚɯ
ɇɚɤɥɚɞɧɵɟ ɪɚɫɯɨɞɵ
ɋɦɟɬɧɚɹ ɩɪɢɛɵɥɶ
ɂɬɨɝɨ ɩɨ ɪɚɡɞɟɥɭ 6 Ʉɪɨɜɥя
ˁтра̦ица ϵ
ГˀАНД-ˁ̥ета ϮϬϭϵ









Ƚɨɪɹɱɟɤɚɬɚɧɚɹ ɚɪɦɚɬɭɪɧɚɹ ɫɬɚɥɶ ɩɟɪɢɨɞɢɱɟɫɤɨɝɨ 
ɩɪɨɮɢɥɹ ɤɥɚɫɫɚ: Ⱥ-III, ɞɢɚɦɟɬɪɨɦ 16-18 ɦɦ









Ƚɨɪɹɱɟɤɚɬɚɧɚɹ ɚɪɦɚɬɭɪɧɚɹ ɫɬɚɥɶ ɩɟɪɢɨɞɢɱɟɫɤɨɝɨ 
ɩɪɨɮɢɥɹ ɤɥɚɫɫɚ: Ⱥ-III, ɞɢɚɦɟɬɪɨɦ 12 ɦɦ








Ʉɥɚɞɤɚ ɩɟɪɟɝɨɪɨɞɨɤ ɢɡ ɝɚɡɨɛɟɬɨɧɧɵɯ ɛɥɨɤɨɜ ɧɚ 
ɤɥɟɟ ɬɨɥɳɢɧɨɣ: 200 ɦɦ ɩɪɢ ɜɵɫɨɬɟ ɷɬɚɠɚ ɞɨ 4 ɦ









Ȼɥɨɤɢ ɢɡ ɹɱɟɢɫɬɵɯ ɛɟɬɨɧɨɜ ɫɬɟɧɨɜɵɟ 1 
ɤɚɬɟɝɨɪɢɢ, ɨɛɴɟɦɧɚɹ ɦɚɫɫɚ: 500 ɤɝ/ɦ3, ɤɥɚɫɫ ȼ 
3,5

















ɍɫɬɪɨɣɫɬɜɨ ɩɟɪɟɝɨɪɨɞɨɤ ɢɡ ɝɢɩɫɨɤɚɪɬɨɧɧɵɯ 
ɥɢɫɬɨɜ (ȽɄɅ) ɩɨ ɫɢɫɬɟɦɟ «ɄɇȺɍɎ» ɫ ɞɜɨɣɧɵɦ 
ɦɟɬɚɥɥɢɱɟɫɤɢɦ ɤɚɪɤɚɫɨɦ ɢ ɞɜɭɯɫɥɨɣɧɨɣ 
ɨɛɲɢɜɤɨɣ ɫ ɨɛɟɢɯ ɫɬɨɪɨɧ (ɋ 115-1): ɫ ɨɞɧɢɦ 
ɞɜɟɪɧɵɦ ɩɪɨɟɦɨɦ
100 ɦ2 20.988 3265.05 1705.16 11.08 68527 35788 233 188 3945.74
ˁтра̦ица ϭϬ
ГˀАНД-ˁ̥ета ϮϬϭϵ




































ɉɪɨɮɢɥɶ ɫɬɨɟɱɧɵɣ: ɉɋ-4 75/50/0,6 ɦ 10661 8.06 85928











ɍɫɬɚɧɨɜɤɚ ɜ ɠɢɥɵɯ ɢ ɨɛɳɟɫɬɜɟɧɧɵɯ ɡɞɚɧɢɹɯ 
ɨɤɨɧɧɵɯ ɛɥɨɤɨɜ ɢɡ ɉȼɏ ɩɪɨɮɢɥɟɣ: ɩɨɜɨɪɨɬɧɵɯ 
(ɨɬɤɢɞɧɵɯ, ɩɨɜɨɪɨɬɧɨ-ɨɬɤɢɞɧɵɯ) ɫ ɩɥɨɳɚɞɶɸ 
ɩɪɨɟɦɚ ɛɨɥɟɟ 2 ɦ2 ɞɜɭɯɫɬɜɨɪɱɚɬɵɯ
100 ɦ2 5.607 9827.15 1273.59 255.21 50.32 55101 7141 1431 282 145.72 817.05 4.23 23.72
Ɋɚɡɞɟɥ 8. ɉɪɨɟɦɵ
ɂɬɨɝɨ ɩɪɹɦɵɟ ɡɚɬɪɚɬɵ ɩɨ ɪɚɡɞɟɥɭ ɜ ɛɚɡɢɫɧɵɯ ɰɟɧɚɯ
ɇɚɤɥɚɞɧɵɟ ɪɚɫɯɨɞɵ
ɋɦɟɬɧɚɹ ɩɪɢɛɵɥɶ
ɂɬɨɝɨ ɩɨ ɪɚɡɞɟɥɭ 7 ɋɬɟɧɵ
ˁтра̦ица ϭϭ
ГˀАНД-ˁ̥ета ϮϬϭϵ








ɍɫɬɪɨɣɫɬɜɨ ɫɬɹɠɟɤ: ɧɚ ɤɚɠɞɵɟ 5 ɦɦ ɢɡɦɟɧɟɧɢɹ 
ɬɨɥɳɢɧɵ ɫɬɹɠɤɢ ɞɨɛɚɜɥɹɬɶ ɢɥɢ ɢɫɤɥɸɱɚɬɶ ɤ 
ɪɚɫɰɟɧɤɟ 11-01-011-01
(Дɨ 35 ɦɦ ɉЗ=3 (ɈЗɉ=3; ЭМ=3 ɤ ɪɚɫɯ.; ЗɉМ=3; МАТ=3 ɤ 
ɪɚɫɯ.; ТЗ=3; ТЗМ=3))









Ȼɥɨɤɢ ɨɤɨɧɧɵɟ ɢɡ ɩɨɥɢɜɢɧɢɥɯɥɨɪɢɞɧɵɯ 
ɩɪɨɮɢɥɟɣ ɫ ɥɢɫɬɨɜɵɦ ɫɬɟɤɥɨɦ ɢ ɫɬɟɤɥɨɩɚɤɟɬɨɦ: 
ɞɜɭɫɬɜɨɪɧɵɟ ɈɉɊɋɉ 9-12, ɩɥɨɳɚɞɶɸ 1,01 ɦ2 
(ȽɈɋɌ 30674- 99)








Ɇɨɧɬɚɠ ɧɚɜɟɫɧɵɯ ɩɚɧɟɥɟɣ ɮɚɫɚɞɨɜ ɢɡ 
ɝɟɪɦɟɬɢɱɧɵɯ ɫɬɟɤɥɨɩɚɤɟɬɨɜ ɜ ɩɥɚɫɬɢɤɨɜɨɣ ɢɥɢ 
ɚɥɸɦɢɧɢɟɜɨɣ ɨɛɜɹɡɤɟ









Ʉɨɧɫɬɪɭɤɰɢɢ ɜɢɬɪɚɠɟɣ ɫ ɨɞɢɧɚɪɧɵɦ 
ɨɫɬɟɤɥɟɧɢɟɦ ɢɡ ɚɥɸɦɢɧɢɟɜɵɯ ɫɩɥɚɜɨɜ (ɫ 
ɧɚɳɟɥɶɧɢɤɚɦɢ ɢ ɫɥɢɜɚɦɢ), ɪɚɫɯɨɞ ɚɥɸɦɢɧɢɹ 6 
ɤɝ/ɦ2
ɦ2 200.2 710.95 142332











ɍɫɬɪɨɣɫɬɜɨ ɩɨɞɫɬɢɥɚɸɳɢɯ ɫɥɨɟɜ: ɳɟɛɟɧɨɱɧɵɯ ɦ3 585.3 83.43 33.05 50.01 5.54 48832 19344 29271 3243 3.73 2183.17 0.55 321.92
Ɋɚɡɞɟɥ 9. ɉɨɥɵ
ɂɬɨɝɨ ɩɪɹɦɵɟ ɡɚɬɪɚɬɵ ɩɨ ɪɚɡɞɟɥɭ ɜ ɛɚɡɢɫɧɵɯ ɰɟɧɚɯ
ɇɚɤɥɚɞɧɵɟ ɪɚɫɯɨɞɵ
ɋɦɟɬɧɚɹ ɩɪɢɛɵɥɶ
ɂɬɨɝɨ ɩɨ ɪɚɡɞɟɥɭ 8 ɉɪɨɟɦɵ
ˁтра̦ица ϭϮ
ГˀАНД-ˁ̥ета ϮϬϭϵ









Щɟɛɟɧɶ ɢɡ ɩɪɢɪɨɞɧɨɝɨ ɤɚɦɧɹ ɞɥɹ ɫɬɪɨɢɬɟɥɶɧɵɯ 
ɪɚɛɨɬ ɦɚɪɤɚ: 200, ɮɪɚɤɰɢɹ 20-40 ɦɦ

















Ɋɚɫɬɜɨɪ ɝɨɬɨɜɵɣ ɤɥɚɞɨɱɧɵɣ ɰɟɦɟɧɬɧɵɣ ɦɚɪɤɢ: 
75










ɍɫɬɪɨɣɫɬɜɨ ɩɨɤɪɵɬɢɣ: ɢɡ ɢɫɤɭɫɫɬɜɟɧɧɨɝɨ 
ɩɨɤɪɵɬɢɹ
100 ɦ2 97.75 1009.46 398.13 45.42 10.89 98675 38917 4440 1064 47.06 4600.12 0.88 86.02
65 ɐɟɧɚ 
ɩɨɫɬɚɜщɢɤɚ








ɍɫɬɪɨɣɫɬɜɨ ɩɨɤɪɵɬɢɣ ɢɡ ɥɢɧɨɥɟɭɦɚ ɧɚ ɤɥɟɟ 100 ɦ2 4.548 397.05 352.34 43.8 10.53 1806 1602 199 48 42.4 192.84 0.85 3.87
ˁтра̦ица ϭϯ
ГˀАНД-ˁ̥ета ϮϬϭϵ









Ʌɢɧɨɥɟɭɦ ɛɵɬɨɜɨɣ ɝɟɬɟɪɨɝɟɧɧɵɣ: "TARKETT 
ȽɊȺɐɂə" (ɬɨɥɳɢɧɚ 2,3 ɦɦ, ɬɨɥɳɢɧɚ ɡɚɳɢɬɧɨɝɨ 
ɫɥɨɹ 0,2 ɦɦ, ɤɥɚɫɫ 22)









Ʉɥɟɣ ɩɚɪɤɟɬɧɵɣ ɨɞɧɨɤɨɦɩɨɧɟɧɬɧɵɣ 
ɞɢɫɩɟɪɫɢɨɧɧɵɣ, ɦɚɪɤɚ "Bona D-720"








ɍɫɬɪɨɣɫɬɜɨ ɩɨɤɪɵɬɢɣ ɧɚ ɰɟɦɟɧɬɧɨɦ ɪɚɫɬɜɨɪɟ ɢɡ 
ɩɥɢɬɨɤ: ɤɟɪɚɦɢɱɟɫɤɢɯ ɞɥɹ ɩɨɥɨɜ ɦɧɨɝɨɰɜɟɬɧɵɯ









Ɋɚɫɬɜɨɪ ɝɨɬɨɜɵɣ ɤɥɚɞɨɱɧɵɣ ɬɹɠɟɥɵɣ ɰɟɦɟɧɬɧɵɣ ɦ3 9.329 424.88 3964











ɍɫɬɪɨɣɫɬɜɨ: ɩɨɞɜɟɫɧɵɯ ɩɨɬɨɥɤɨɜ ɬɢɩɚ 
<Ⱥɪɦɫɬɪɨɧɝ> ɩɨ ɤɚɪɤɚɫɭ ɢɡ ɨɰɢɧɤɨɜɚɧɧɨɝɨ 
ɩɪɨɮɢɥɹ
100 ɦ2 34.009 6623.23 963.12 324.71 63.39 225249 32755 11043 2156 102.46 3484.56 5.34 181.61
ɂɬɨɝɨ ɩɪɹɦɵɟ ɡɚɬɪɚɬɵ ɩɨ ɪɚɡɞɟɥɭ ɜ ɛɚɡɢɫɧɵɯ ɰɟɧɚɯ
ɇɚɤɥɚɞɧɵɟ ɪɚɫɯɨɞɵ
ɋɦɟɬɧɚɹ ɩɪɢɛɵɥɶ
ɂɬɨɝɨ ɩɨ ɪɚɡɞɟɥɭ 9 ɉɨɥɵ
Ɋɚɡɞɟɥ 10. ȼɧɭɬɪɟɧɧяя ɨɬɞɟɥɤɚ
ˁтра̦ица ϭϰ
ГˀАНД-ˁ̥ета ϮϬϭϵ
















Ɉɤɪɚɫɤɚ ɜɨɞɧɨ-ɞɢɫɩɟɪɫɢɨɧɧɵɦɢ ɚɤɪɢɥɨɜɵɦɢ 
ɫɨɫɬɚɜɚɦɢ ɭɥɭɱɲɟɧɧɚɹ: ɩɨ ɲɬɭɤɚɬɭɪɤɟ ɫɬɟɧ









Ƚɪɭɧɬɨɜɤɚ: ɜɨɞɧɨ-ɞɢɫɩɟɪɫɢɨɧɧɚɹ "ȻɂɊɋɋ Ȼɟɬɨɧ-
ɤɨɧɬɚɤɬ"

















Ƚɥɚɞɤɚɹ ɨɛɥɢɰɨɜɤɚ ɫɬɟɧ, ɫɬɨɥɛɨɜ, ɩɢɥɹɫɬɪ ɢ 
ɨɬɤɨɫɨɜ (ɛɟɡ ɤɚɪɧɢɡɧɵɯ, ɩɥɢɧɬɭɫɧɵɯ ɢ ɭɝɥɨɜɵɯ 
ɩɥɢɬɨɤ) ɛɟɡ ɭɫɬɚɧɨɜɤɢ ɩɥɢɬɨɤ ɬɭɚɥɟɬɧɨɝɨ 
ɝɚɪɧɢɬɭɪɚ ɧɚ ɤɥɟɟ ɢɡ ɫɭɯɢɯ ɫɦɟɫɟɣ: ɩɨ ɤɢɪɩɢɱɭ ɢ 
ɛɟɬɨɧɭ









Ʉɥɟɣ ɞɥɹ ɨɛɥɢɰɨɜɨɱɧɵɯ ɪɚɛɨɬ ɜɨɞɨɫɬɨɣɤɢɣ 
«ɉɥɸɫ» (ɫɭɯɚɹ ɫɦɟɫɶ)
ɬ 5.145 4316 22206
ˁтра̦ица ϭϱ
ГˀАНД-ˁ̥ета ϮϬϭϵ









ɉɥɢɬɤɢ ɤɟɪɚɦɢɱɟɫɤɢɟ ɮɚɫɚɞɧɵɟ ɢ ɤɨɜɪɵ ɢɡ ɧɢɯ: 
ɝɥɚɡɭɪɨɜɚɧɧɵɟ ɝɥɚɞɤɢɟ ɪɹɞɨɜɵɟ ɛɟɥɵɟ ɬɨɥɳɢɧɨɣ 
7 ɦɦ

















Ɉɤɪɚɫɤɚ ɜɨɞɧɨ-ɞɢɫɩɟɪɫɢɨɧɧɵɦɢ ɚɤɪɢɥɨɜɵɦɢ 
ɫɨɫɬɚɜɚɦɢ ɭɥɭɱɲɟɧɧɚɹ: ɩɨ ɲɬɭɤɚɬɭɪɤɟ ɤɨɥɨɧɧ









Ƚɪɭɧɬɨɜɤɚ: ɜɨɞɧɨ-ɞɢɫɩɟɪɫɢɨɧɧɚɹ "ȻɂɊɋɋ Ȼɟɬɨɧ-
ɤɨɧɬɚɤɬ"

















Ɉɛɥɢɰɨɜɤɚ ɫɬɟɧ ɩɨ ɝɨɬɨɜɨɦɭ ɤɚɪɤɚɫɭ ɐɋɉ 100 ɦ2 49.55 686.77 481.21 85.73 16.89 34029 23844 4248 837 50.6 2507.23 1.42 70.36
ˁтра̦ица ϭϲ
ГˀАНД-ˁ̥ета ϮϬϭϵ









ɉɥɢɬɵ ɰɟɦɟɧɬɧɨ-ɫɬɪɭɠɟɱɧɵɟ ɲɥɢɮɨɜɚɧɧɵɟ 
ɬɨɥɳɢɧɨɣ 10 ɦɦ, ɨɤɪɚɲɟɧɧɵɟ ɫ ɞɜɭɯ ɫɬɨɪɨɧ
ɦ2 5079 86.74 440552











Ɉɛɥɢɰɨɜɤɚ ɫɬɟɧ ɮɚɫɚɞɨɜ ɡɞɚɧɢɣ ɢɫɤɭɫɫɬɜɟɧɧɵɦɢ 
ɩɥɢɬɚɦɢ









Ȼɨɥɬɵ ɚɧɤɟɪɧɵɟ ɬ 0.9504 10068 9569




            24 001 649       1 033 329       549 785         66 081   114997.47 5171.69
              1 156 029   
                     7 420   
                 125 706   
                        773   
                 174 715   
                 592 494   
                   50 989   
ɂɌɈȽɂ ɉɈ ɋɆȿɌȿ:
ɂɬɨɝɨ ɩɪɹɦɵɟ ɡɚɬɪɚɬɵ ɩɨ ɫɦɟɬɟ ɜ ɛɚɡɢɫɧɵɯ ɰɟɧɚɯ
ɇɚɤɥɚɞɧɵɟ ɪɚɫɯɨɞɵ
  ȼ ɬɨɦ ɱɢɫɥɟ, ɫɩɪɚɜɨɱɧɨ:
   80% ɎɈɌ (ɨɬ 9274) (ɉɨɡ. 2, 20)
Ɋɚɡɞɟɥ 11. ɇɚɪɭɠɧɚя ɨɬɞɟɥɤɚ
   90% ɎɈɌ (ɨɬ 139674) (ɉɨɡ. 13-17, 37-39, 58-59)
   95% ɎɈɌ (ɨɬ 814) (ɉɨɡ. 1)
   100% ɎɈɌ (ɨɬ 174715) (ɉɨɡ. 18-19)
   105% ɎɈɌ (ɨɬ 564280) (ɉɨɡ. 3-12, 21-36, 43-46, 71-86)
   118% ɎɈɌ (ɨɬ 43211) (ɉɨɡ. 50-55, 57)
ɂɬɨɝɨ ɩɪɹɦɵɟ ɡɚɬɪɚɬɵ ɩɨ ɪɚɡɞɟɥɭ ɜ ɛɚɡɢɫɧɵɯ ɰɟɧɚɯ
ɇɚɤɥɚɞɧɵɟ ɪɚɫɯɨɞɵ
ɋɦɟɬɧɚɹ ɩɪɢɛɵɥɶ
ɂɬɨɝɨ ɩɨ ɪɚɡɞɟɥɭ 11 ɇɚɪɭɠɧɚя ɨɬɞɟɥɤɚ
ɂɬɨɝɨ ɩɪɹɦɵɟ ɡɚɬɪɚɬɵ ɩɨ ɪɚɡɞɟɥɭ ɜ ɛɚɡɢɫɧɵɯ ɰɟɧɚɯ
ɇɚɤɥɚɞɧɵɟ ɪɚɫɯɨɞɵ
ɋɦɟɬɧɚɹ ɩɪɢɛɵɥɶ
ɂɬɨɝɨ ɩɨ ɪɚɡɞɟɥɭ 10 ȼɧɭɬɪɟɧɧяя ɨɬɞɟɥɤɚ
ˁтра̦ица ϭϳ
ГˀАНД-ˁ̥ета ϮϬϭϵ
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17
                   68 874   
                   36 626   
                   98 432   
                 732 059   
                     4 173   
                        407   
                 158 902   
                   27 222   
                 216 295   
                 122 301   
                   60 019   
                   24 017   
                 118 723   
                   27 044   1223.59 50.3
                 992 575   3270.5 205.81
              6 126 617   28862.05 2440.1
                     1 903   16.82
              3 255 492   17039.45 558.44
              6 046 584   10255.63 530.49
              1 998 109   13267.94 468.73
                 638 522   1497.42 78.05
              2 494 540   8738.08 461.92
              3 772 216   25440.65 339.62
                 536 135   5402.16 21.41
            25 889 737   114997.47 5171.69
            22 418 535   
                 549 785   
              1 099 410   
              1 156 029   
                 732 059   
          184 076 030   
  ɂɬɨɝɨ ɩɨ ɪɚɡɞɟɥɭ 10 ȼɧɭɬɪɟɧɧɹɹ ɨɬɞɟɥɤɚ
  ɂɬɨɝɨ ɩɨ ɪɚɡɞɟɥɭ 2 ɍɫɬɪɨɣɫɬɜɨ ɮɭɧɞɚɦɟɧɬɨɜ
  ɂɬɨɝɨ ɩɨ ɪɚɡɞɟɥɭ 3 Ɇɨɧɬɚɠ ɤɚɪɤɚɫɚ
  ɂɬɨɝɨ ɩɨ ɪɚɡɞɟɥɭ 4 ɉɨɞɝɨɬɨɜɢɬɟɥɶɧɵɟ ɪɚɛɨɬɵ
  ɂɬɨɝɨ ɩɨ ɪɚɡɞɟɥɭ 5 ɍɫɬɪɨɣɫɬɜɨ ɦɨɧɨɥɢɬɧɵɯ ɩɟɪɟɤɪɵɬɢɣ
   45% ɎɈɌ (ɨɬ 9274) (ɉɨɡ. 2, 20)
   50% ɎɈɌ (ɨɬ 814) (ɉɨɡ. 1)
   55% ɎɈɌ (ɨɬ 288914) (ɉɨɡ. 71-86)
   63% ɎɈɌ (ɨɬ 43211) (ɉɨɡ. 50-55, 57)
  ɂɬɨɝɨ ɩɨ ɪɚɡɞɟɥɭ 1 Ɂɟɦɥɹɧɵɟ ɪɚɛɨɬɵ
   70% ɎɈɌ (ɨɬ 174715) (ɉɨɡ. 18-19)
   75% ɎɈɌ (ɨɬ 80026) (ɉɨɡ. 56, 60-70)
   80% ɎɈɌ (ɨɬ 30021) (ɉɨɡ. 47-49)
   85% ɎɈɌ (ɨɬ 139674) (ɉɨɡ. 13-17, 37-39, 58-59)
ɂɬɨɝɢ ɩɨ ɫɦɟɬɟ:
  ɂɬɨɝɨ ɩɨ ɪɚɡɞɟɥɭ 6 Ʉɪɨɜɥɹ
  ɂɬɨɝɨ ɩɨ ɪɚɡɞɟɥɭ 7 ɋɬɟɧɵ
  ɂɬɨɝɨ ɩɨ ɪɚɡɞɟɥɭ 8 ɉɪɨɟɦɵ
  ɂɬɨɝɨ ɩɨ ɪɚɡɞɟɥɭ 9 ɉɨɥɵ
      ɎɈɌ
      ɇɚɤɥɚɞɧɵɟ ɪɚɫɯɨɞɵ
      ɋɦɟɬɧɚɹ ɩɪɢɛɵɥɶ
  ɉɟɪɟɜɨɞ ɜ ɬɟɤɭɳɢɟ ɰɟɧɵ 25 889 737 * 7,11
  ɂɬɨɝɨ ɩɨ ɪɚɡɞɟɥɭ 11 ɇɚɪɭɠɧɚɹ ɨɬɞɟɥɤɚ
  ɂɬɨɝɨ
    ȼ ɬɨɦ ɱɢɫɥɟ:
      Ɇɚɬɟɪɢɚɥɵ
      Ɇɚɲɢɧɵ ɢ ɦɟɯɚɧɢɡɦɵ
   65% ɎɈɌ (ɨɬ 332761) (ɉɨɡ. 3-12, 21-36, 40-41, 43-46)
   120% ɎɈɌ (ɨɬ 57395) (ɉɨɡ. 40-41)
   122% ɎɈɌ (ɨɬ 30021) (ɉɨɡ. 47-49)
   123% ɎɈɌ (ɨɬ 80026) (ɉɨɡ. 56, 60-70)
ɋɦɟɬɧɚɹ ɩɪɢɛɵɥɶ
  ȼ ɬɨɦ ɱɢɫɥɟ, ɫɩɪɚɜɨɱɧɨ:
ˁтра̦ица ϭϴ
ГˀАНД-ˁ̥ета ϮϬϭϵ
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17
       36 815 206.00   
     220 891 236.00   114997.47 5171.69
ɋɨɫɬɚɜɢɥ: ___________________________ȿ. Ʌ. ɋɤɭɪɚɬɟɧɤɨ
(ɞɨɥɠɧɨɫɬь, ɩɨɞɩɢɫь, ɪɚɫшɢɮɪɨɜɤɚ)
  ȼɋȿȽɈ ɩɨ ɫɦɟɬɟ



































































































Тамбур входа для ВИП-зрителей




















































Кабинет отдела организационной работы
Лифт
Лестничная клетка
Пункт продажи напитков и еды
Пункт продажи напитков и еды
Пункт продажи напитков и еды
Пункт продажи напитков и еды




























































































Кабинет отдела спортивно-массовых мероприятий
Кабинет отдела спортивно-массовых мероприятий
Кабинет отдела развития массового спорта



















  Вы находитесь здесь
  Телефон
  Огнетушитель
  Включения средств и систем пожарной автоматизации
  Электрощит
  Аптечка
  Основной эвакуационный выход
  Направление движения к эвакуационному выходу
  Путь к основному эвакуационному выходу
  Сообщить по телефону или с телефона
любого мобильного оператора
  Адрес объекта.
 Место возникновения пожара.
 Свою фамилию.
  Эвакуировать людей
  Эвакуироваться по знакам
направления.
 Взять с собой пострадавших.
  По возможности принять меры по
тушению пожара
  Использовать средства противопожарной
защиты.
 По необходимости обесточить помещение.
 Оповестить людей




























1. Конструкции запроектированы из тяжелого бетона В20.
2. Предварительное напряжение выполняется электротермическим методом с передачей усилия на
опоры.














За отм. 0,000 принята отметка чистого пола первого этажа здания, соответствующая абсолютной
отм. +246,5.
1. В качестве основания под фундаменты на естественном основании принят галечниковый грунт с
расчетным сопротивлением R=600кПа.
2. В случае попадания под пятном здания глинистого грунта необходимо его выбрать и заменить на
галечниковый, а также увеличить размеры фундамента, для этого необходимо геотехническое
сопровождение. После выемки существующего глинистого грунта и засыпки галечника, необходимо
предварительное его уплотнение.
3. Под фундамент организовать гравийно-песчаную подготовку толщиной 100мм и утеплить
полистеролбетоном толщиной 100мм.
4 Поверхности стен фундаментов, соприкасающихся с грунтом, необходимо обмазать гидроизоляцией и
утеплить
5. Грунтовые воды на стройплощадке залегают на абсолютной отметке 242,0м.
6. Работы по возведению монолитных железобетонных конструкций производить в соответствии с СП
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